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THE persons who object to new names 
will have another chance to criticise 
the new term ‘‘ coulomb-ohm,” which our English contem- 
porary, Industries, uses in describing an ingenious instru- 
ment called a magnetic standard. It consists of an ‘‘ aged” 
permanent magnet of nearly closed magnetic circuit, and 
of a certain definite field strength. A coil is arranged to 
cut all these magnetic lines by letting it fall suddenly 
through the field. It is to be used in preference to mutual 
or self-induction coils, or to a combination of a condenser 
and standard cell, or to the method of calibrating a ballistic 


Coulomb-Ohm. 
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galvanometer by means of a constant current. No one 
ought to make objections tonew names when the name ex- 
plains itself as this one does. 


Electric Mining ATTENTION has been called more than 
Apparatus. once in these columns to the growing 


importance of the mining industry as a field for the display 
of ingenuity and skillin the adaptation of electricity as a 
motive power for the various machines used in mining. 
Signs are not wanting that some of the larger com- 
panies are beginning to realize the extent of this 
branch of industry as a possible source of revenue, 
second only, perhaps, in importance to the electric 
railway and the electric lighting’ business. The paper 
which we publish in this issue, and which was read 
by Mr. Sperry before the American Institute of Electrical 
Engineers at Chicago, gives evidence of the thoroughness 
with which he has studied the problem, and of the variety 
of apparatus to which electricity may be applied in mining 
operations. The peculiar conditions of the atmosphere in 
mines, and of the locations in which engineers are required 
to place the apparatus, make a special study necessary in 
order to design machinery for this work which shall give 
satisfactory service when put in operation. Mr. Sperry 
has made an exhaustive study of this problem, and the 
results he has brought out in his paper are of great value 
as indicating not only the desirable features to be embodied 
in mining apparatus, but also those defects which must 
be eliminated from all satisfactory machines intended for 
mining use. 


Proposed Changes in THE many inventors in this country, 
Our Patent Laws. and especially those who have suffered 
unjustly from some of our present patent laws, will read 
with satisfaction an abstract, which we publish in another 
column, of the bill which the Association of Inventors and 
Manufacturers has brought before Congress. It appears 
that the bill was recently favorably reported by the Com- 
mittee on Patents to the House of Representatives, and we 
hope it will be acted upon promptly and favorably. Mr. 
Arthur Steuart, who is well known for his energetic work 
in trying to have the patent laws revised, sends us a very 
good summary, which we print in another column. The 
more important of the proposed changes are, briefly, as 
follows : After an application is filed in this country, the 
applicant may go abroad and procure patents without affect- 
ing the term of life of his United States patent ; and the for- 
feiture of a foreign patent by failure to pay taxes will not 
affect the validity of the United States patent. This will 
overcome important objections which have been raised re- 
peatedly, and which have deprived, and very unjustly, 
too, many American inventors of their proper dues. The 
two years’ limit during which action can be taken on an 
application is to be changed to six months; this makes it 
impossible for inventors to prolong the life of their patents 
by fraud, by making repeated amendments, a trick of the 
lawyers which is very often resorted to, much to the loss 
of the public, who are entitled to an invention after the 
legal protection of 17 years which the government guaran- 
tees it. Another change is to require the recording of 
licenses, to prevent their being defeated by subsequent 
grants to a bona fide purchaser. At present a purchaser 
is compelled to run the risk of a prior owner having granted 
licenses for the same territory. Foreigners are to be entitled 
to file caveats. The interference clause is to be repealed, 
and the Commissioner of Patents is to grant a patent to the 
first applicant after he has filed a preliminary statement, 
interference cases being transferred to the courts; this will 
have a very important bearing in the numerous interference 
eases. Another change provides arule of limitations to 
actions for infringement. Another clause provides that an 
infringement suit must be brought against the manu- 
facturer, and never against the innocent purchaser, with 
certain limitations. This is a most welcome change, and 
will doubtless have a good effect, as it places the responsi- 
bility of the violation where it belongs, and not on the per- 
son who is really not to blame in theslightest degree. This 
exemption is not to apply to any corporations. Although 
some of these changes are not altogether in favor of the in- 
ventor, they are no more than due justice to the public, 
who also have important rights, notwithstanding the claims 
of some inventors to the contrary. 


Rapid Transit THE Supreme Court Commissioners 

in New York, have decided in favor of the proposed 
rapid transit road, as laid out by the Rapid Transit Com- 
missioners, and the construction of this underground road 
is therefore now among the probabilities of the near future. 
This commission, whose report is of so much importance, 
yas appointed by the General Term of the Supreme Court, 
and the authority and duty possessed by them was to de- 
cide whether the road laid out by the Rapid Transit Com- 
mission should be constructed and operated, and to give 
the consent of the property owners, if they saw fit to do 
so. To both of them they reported favorably. Their re 
port must now be confirmed by the General Term, and it 
is generally expected that the court will acquiesce, thus 
empowering the Commissioners to sell the franchise. If 
then capital can be found, which appears probable, the 
road will be built. The proposed road will extend 
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from the Battery to Yonkers, and will be in tunnels 
along the greater part of the route. where it passes 
through the city proper. The tunnels will be at least 11 feet 
6 inches high and 11 feet wide for each track. The roof of 
the tunnel will be as near the level of the street, in places, 
as the underground pipes andjother present structures will 
permit. In some places the tunnels are to be run without 
disturbing the surface of the street by a similar process to 
that which was used in driving the tunnel for the City & 
South London road, the pioneer road of this kind, in which 
the Greathead system was used, as described and illustrated 
in our columns last year. This London road was cited by 
the Commission and its success doubtless had great weight 
in leading the (Commission to give a favorable decision. To 
the electrical engineer the most interesting feature about 
the report is that after consulting experts the Commis- 
sioners have decided that electricity can be used. 
They do not limit the motive power to electricity, however, 
but state that any other power can be used which does not 
require combustion within the tunnel and by which a 
uniform speed of not less than 40 miles an hour can be ob- 
tained, inclusive of stops. These requirements practically 
limit the power to electricity, the only other competitors 
are cable and compressed air. The former is practically 
ruled out by the high speed, as it would hardly be practical 
to operate a cable ecomically at such a speed ; to use com- 
pressed air would be to try something the success of which 
would be very doubtful. Although small cars may have 
been run successfully, yet the system, though much older 
than electrical systems, has never been tried on the very ex- 
tended scale on which electrical roads have been run. It 
is therefore practically assured that, notwithstanding the op- 
position from parties personally interested in other schemes, 
electricity will be used. The recent almost phenomenal 
success in this field has placed all other systems in the 
shade, at least for roads on which steam cannot be used. 
The future will doubtless show its supremacy over steam 
also, not only in ease of operation, but in economy and 
safety, if not also in a smaller first cost. 


Storage Battery IN a recent paper read before the 
Tractioa. Franklin Institute, Mr. Salom reviewed 
the present status of the storage battery system of electric 
stieet railway propulsion. He summarized the subject un- 
der the following heads: First, why is it that so promising 
a field in electrical engineering has as yet produced no ad- 
equate commercial results? Secondly, what definite knowl- 
edge has been gained by the trials and failures of the past? 
Thirdly, what are the prospects of the future for the intro- 
duction of storage battery traction? Regarding the first, 
he said patent litigation was largely responsible, as capi- 
talists did not like to invest in a plant which might 
subsequently be adjudged an infringement. Until the 
patent question wis decided the companies in litigation 
were hardly in a ] osition to construct elaborate experi- 
mental plants. Regarding the second heading he reviewed 
the various problems which come up and reported a case 
where a single set of accumulators made over 6,000 miles 
before the plates gave out ; this was on a road in Indianap- 
olis. Assuming that a battery could make 100 miles a 
day, this means a renewal every 60 days, which, he says, 
represents a cost of operating of about 3.85 cents per car 
mile for battery depreciation. He states that there have 
been no improvements so far which diminish the number 
and weight of the batteries. Under the third heading he 
states that the introduction of storage traction for surface 
roads in our Jarge cities is inevitable and that the trolley 
may be introduced at the present time pending the solution 
of the difficulties under which storage _ batteries 
have come into disrepute, but in the long run 
the obvious advantages of the storage system must 
be recognized. He claims that there are no 
insurmountable difficulties beyond the fact that it costs a 
few cents a car mile more than the trolley, and when the 
public recognizes this the introduction will be inevitable. 
He deduces the fact that the additional operating cost of 
the batteries system over and above the entire cost of the 
trolley system does not exceed four or five cents per car 
mile, which represents the saving on the West End road of 
electric traction over horse traction, namely, the difference 
between 21 and 25 cents per car mile ; this brings storage 
battery traction up to the cost of horse traction, but the 
advantages over the latter are so great that they cannot fail 
to be recognized. All the slander and ridicule that has 
been heaped upon storage batteries, he says, does not alter 
their capacity to do a certain amount of work for a 
given cost per watt hour, ‘‘Give the storage battery 
a chance, and let the same engineering skill and 
ability be applied to the storage system as has already 
been done with the trolley, and the results will be sur- 
prising.” We agree with Mr. Salom in most of the 
statements which he makes, more particularly with the 
last sentence, to the effect that if the same amount of 
money, energy and attention were given to storage battery 
traction as has been given to the development of the 
trolley system, what are now difficulties would readily be 
overcome. Although the advantages of the trolley over 
horses are unquestioned, yet there are special cases in the 
hearts of cities where overhead wires are objectionable, at 
least if there is a possibility of being able to do without 
them, and it is this field which the storage battery and the 
conduit system are destined to occupy sooner or later, 
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Relative Weights and Cost of Dynamos.” 


BY ALBION T. SNELL, 

Probably most makers of dynamos and motors are, from 
time to time, in the habit of plotting curves, connecting 
the weights, outputs and cost of machines. I have done 
this myself yearly, as the necessity for a new price list has 
arisen, and have by this means been able to check not only 
my own figures but also to compare them with those of my 
competitors. Having plotted such curves from the price 
lists of some eight or ten of the best known makers, one 
will be surprised, perhaps, at the large variation of cost for 
given outputs ; and, moreover, the curves are not parallel, 
but cut each other at various points without following any 
apparently definite law. 

The vagaries are the results of very simple causes. Firstly, 
the cost of production of a given size of machine is very 
largely dependent on the number that can be made simul- 
taneously, and this, of course, is regulated by the sale for 
such size. It may happen, therefore, that a firm can turn 
out a few particular sizes ore cheaply than they can 
others, and hence if the list price be rigidly determined 
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by a fixed rate of profit on the cost of production, there 
will be a departure from symmetry in the curves. Secondly, 
the type of machine has a good deal to do with the law gov- 
erning the cost of production, and different slopes will be ob- 
tained for the ** price-output” characteristics, if I may use 
the phrase, of the several types. For instance, it is now 
generally recognized that the cast iron single circuit mag- 
net two-pole field is the cheapest form for medium size ma- 
chines, say, from 2 to 30 kilowatts. Below or above these 
limits, I have doubts whether wrought iron magnets would 
not be cheaper; and probably for larger machines, even a 
double magnetic circuit would save money. 

There isa third reason for discrepancies in price lists, 
which, no doubt explains much that is otherwise puzziing, 
this is the voluntary or involuntary adhesion to an old 
type of machine which, though at one time perhaps the 
best in the market, has long since been distanced by more 
modern designs. It would be invidious to mention names, 
but two or three instances rise to my recollection. I am 
inclined to view favorably the anomaly and assume that 
patent rights and other considerations of a similar charac- 
ter debar the ‘‘ scrapping” of the whole. There is just 
one thing to be said in favor of retaining types ob- 
solete as regards modern views, and that is, their produc- 
tion has been reduced to a science, special tools, jigs and 
templates are always used, and a change would entail no 
little trouble, besides doing away with so much plant. 

Another, and little recognized cause, lies in the method 
of varying the sizes for different outputs. The determin- 
ing facuor of the machine is the armature, and to econ- 
omize materials, tools and patterns, certain definite diam- 
eters of plates are pre-arranged, say 10 inches, 12 inches, 15 
inches, 18 inches, 24 inches, and so on. If it were conven- 
ient to build machines with armatures all having a given 
ratio of diameter to length the curves would follow sym- 
metrical laws ; but it is obviously impossible to do this and 
yet conform to the varied requirements of practice. So 
each diameter of armature is made in two or three lengths, 
and the machines are listed as 12212, 12116, ete. One firm, 
I know, makes three lengths for each diameter ; another 
finds it convenient to make four with the smaller sizes, 
three with the medium and two with the larger. Now 
note the curious result that creeps in through 
this custom. The outputs of a short and a _ long 
12-inch armature (say 12110 and 12116) may be 
made, by suitable adjustment of speed, to follow a straight 
line law; but for the same speed the longer armature ma- 
chine will give the larger output per pound of total weight. 
and will be proportionately less costly to build. And the 
change of diameter of armature may vary the weight-out- 
put efficiency even more than the preceding consideration, 
For since the ratio of output to weight increases with the 
length of the armature, and the long 12 inches precedes a 
short 15 inches, there will be two machines close together 
in the series, the one having a maximum and the other a 
minimum weight-output efficiency. Theoretically, if the 
diameter vatied with the output, and the length had a con- 
stant ratio tothe diameter, the speed of rotation would be 
based on a fixed surface velocity, and the weight would 





”*From the Electrical Review, London. 
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vary directly as the output; but in practice, owing to the 
question of the cost of production, this method cannot be 
adopted. And since purchasers judge the speed by the 
number of revolutions and not by the surface velocity (a d 
n, where d = diameter and n = revolutions) armatures of 
the same diameter will usually be listed at or about the 
same speed, and a large variation in weight-output efficiency 
may be introduced just at the point of the curve referring 
to a change of diameter of armature. These various rea- 
sons, then, show why prices differ so widely and the ratio 
of weight to output is so varied, and we see from these sim- 
ple considerations that the curves obtained from various 
makers’ price lists must necessarily differ more or less. But 
there ita tendency to a closer approximation in prices 
owing to competition, and the most favorably placed makers, 
whether from design of machine, increased facilities for 
buying material, or means of procuring cheap labor, derive 
larger profits than those less fortunately situated. 

Mr. Carl Hering, in THe ELECTRICAL WoRLD, of New 
York, for April 30, gives an interesting article on this sub- 
ject, and although the American selling price cannot be 
usefully compared with those obtaining here, yet the slope 
of the curves and the points of departure from symmetry 
may be studied with advantage. The weight-output char- 
acteristics can, of course, be compared with any make of 
machine. Mr. Hering says the curves refer to the ‘‘ list” 
information of two prominent manufacturers in the United 
States. But unfortunately he only says the machines are 
of the two-pole incandescent type, and gives neither the 
shape of magnets, the kind of armature, nor the surface 
velocities,+ hence the value of the curves is very much 
lessened, as will be apparent from the preceding re- 






marks. Fig. 1 shows in a very clear way how curiously | « = 
such curves tend to cross and even recross each other; |, |2 

and their final divergence for heavy outputs is prob- Sots 
ably caused by the one type of machine being the better — 3 

suited for large powers. Curves A and D refer to the | FS 
one set of machines; and curves B and C to the other le. 
set. A few useful deductions can be made at sight. A | ™% 3 


and B show the relation of weight to out put in kilo- 
watts, and since they are both nearly straight the out- 
puts increase practically in direct proportion to the 
weight, and therefore approximately with the volumes or 
cubes of the linear dimensions. This is an interesting point 
and shows the opinion now generally held by experienced 
men to be fairly correct. 

Curves C and D give the watts per pound obtained in the 
different sizes of the machines. They are very irregular, 
particularly with the smaller outputs. Probably variable 
peripheral velocities as well as alterations in diameter of 
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the armatures account largely for this. But the general 
direction of C is straight after an output of about 25 kilo- 
watts while D shows a decided tendency to fall after the 
same point is passed. C shows that for machines of more 
than 10 kilowatts, about seven watts per pound it a fair 
average for a wide range of output. In D the output 
through the same range varies between seven and five watts 
per pound. This watts-per-pound curve does not give sat- 
isfactory comparative data, since it is taken from a price 
list, and one maker may allow a margin or factor of safety, 
while another may list the maximum safe output as de- 
termined by actual trial. 

Comparing the set of machines referred to in A and D with 
that of B and C, lam inclined to think the former the better 
designed, judging from the greater regularity. Up to 35 
kilowatts there is not much difference between the ‘‘weight- 
output characteristics,” but beyond this there appears to be 

+[{In reply to this, the following additional information may be of 
interest. Curves 4 and D, Fig. 1, and B and D, Fig. 2, refer to 
bi-polar incandescent light machines of 125 volts, having massive, 
wrought iron, single U-shaped magnets, wrought iron pole and 
yoke pieces, the armatures being of the drum type, and are sit- 
uated at the lower end of the magnets. The surface velocity could 
not be obtained, as the makers refused to give the diameters of the 
armatures. The speeds varied from 2,400 revolutions for the small- 
est one to 450 for the largest one. The makers prefer not to have 
their name published. Curves Band C, Fig.1, and 4 and C, Fig. 
2, refer to Thomson-Houston machines of the “motor type.’’ They 
are bi-polar incandescent light machines of about 125 volts, having 
asingle U-shaped magnet, with massive,- wrought iron cores and 
cast iron pole pieces; in the larger machines the yoke pieces are of 
wrought iron, being set down into the base; in the smaller machines 
the yoke pieces are constituted by the massive cast iron base ; the 
armatures are at the upper part of the magnets and are of the drum 
type. The speeds varied from 2,500 for the smallest to 750 for the 
largest one, The diameters were unfortunately not given.—C, H.] 
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an increasing divergence. From this I should guess the A 
set to have massive double circuit magnets and slow speed 
Gramme armatures; while probably the B set has single 
magnets of lighter type. 

Fig. 2 shows the relation of the list selling price and out- 
put. In A and B the total selling price is plotted against 
the output in kilowatts, whilein D and C the variation in 
selling price per kilowatt and total output is shown. On 
inspection we see that the total price is nearly proportional 
tothe output. This is to be expected, although the ratio of 
value between labor and material for different sizes has 
wide limits. The chief point of practical import is the 
very rapid increase in the cost per kilowatt for small ma- 
chines, This is a fact now well recognized in England, and 
few manufacturers care to build dynamos or motors of Jess 
than two horse power, and even for this size the profit is 
very small, unless the number turned out be very consider- 
able. 

In order to show how these curves compare with those 
obtained from machines of English manufacture, I have 
plotted from the list of a well-known firm of dynamo and 
motor builders four curves. The type of machine referred 
to is bi-polar, has a massive wrought iron double magnetic 
circuit, with cast iron pole pieces and slow speed Gramme 
armatures, and is suitable for tensions varying between 
100 and 500 volts. 

In Fig. 3 curve EF shows the relation between weight and 
output, and F' similarly gives the connection between the 
watts per pound and the output of the machine. LE is 
practically a straight line and clearly shows that the out- 
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put is proportional to weight. The risé at a in curve F is 
caused partly by the surface velocity of the machines at 
this point being higher than that of the other sizes, and 
partly by the particular proportions of field and armature 
found expedient. The factor of safety allowed in the 
machines in question is high, and so the number of watts 
per pound appears to be low; but really the output can be 
raised to seven watts per pound by simply increasing the 
speed, without undue heating or abnormally high speed. 

In Fig. 4, which shows the connection between cost and 
output, curve G indicates how the total cost varies with the 
output ; and since it is practically a straight line the cost is 
directly proportional to output. In H we see the relation 
between the cost per kilowatt and the total output of the 
machine. At35 units the price is about £6.75 per kilo- 
watt, and this appears to be maintained up to the limits of 
the list, 45,000 watts. The costliness per kilowatt of small 
machines is well marked, and the smallness of the possible 
profit may be inferred. It must be borne in mind that 
these prices are subject to a discount. There is not much 
to be gained by making a quantitative comparison between 
Figs. 2 and 4, but a qualitative is instructive. It will be 
noted that there is a striking similarity in the shapes of the 
three sets of curves ; and that in each case the bend on the 
cost per kilowatt curves occurs at about a five-unit ma- 
chine. This tells us that dynamos of less than this capac- 
ity are costly to build, and, further, the price per kilo- 
watt will increase rapidly as the output be diminished. 

The subject is worthy of study, and experiences of dif- 
ferent makers would be interesting as well as instructive. 


A Practical Form of Ohm’s Law. 





An ingenious little device has been got up by Mr. Her- 
bert M. Pilkington, of the Edison Electric Illuminating 
Company, of Brooklyn, which is 
shown in the accompanying illustra- 
tion. Every one who has had any- 
thing to do with the application of 
electrical laws has no doubt found 
it difficult at times to remember even 
so simple a one as that of Ohm. Of 
course every one knows Ohm’s law, 
but somehow just at the moment 
when it is most needed it manages 
to get twisted around into a state of hopeless confus- 
ion. This device is intended as a remedy for all these 
troubles and to make the application of the law a matter 
of the utmost simplicity. The design may be worked up 
into an appropriate badge that can be worn where it is 
always at hand. By merely placing the finger over R one 

C 
finds — staring him in the face. Or if Eis covered its 
value C FR is plainly seen, 
E 
— boldly out, 
R 





Concealing C will bring 
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Jone 25, 1892. 


The First Annual Meeting of the Canadian Electrical 
Association. 


On Tuesday of last week the Canadian Electrical Associa- 
tion held the first session of its annual meeting at Hamilton. 
The sessions of the convention were continued through 
Wednesday and Thursday, and were held at the Board of 
Trade rooms. Electrical interests in all parts of the Do- 
minion were well represented. A number of interesting 
papers were presented, and matters of business policy 
thoroughly discussed, while the social features added con- 
siderable interest to this first gathering of the associa- 
tion. 

The first meeting was called to order by Mr. J. J. 
Wright, the president of the association. He referred to 
the fact that although the association had been in exist- 
ance but one year its membership was over 100, including 
representatives of every branch of the electrical industry. 
He suggested that the association should take steps toward 
the collection of informatiou on various branches of elec- 
trical work, such as the number of lights employed in 


- street lighting in the various towns and cities, the price ob- 


tained, the conditions of operation, the actual cost of oper- 
ation and the condition of the lighting business in places 
where the municipalities own the plants. He also referred 
to the possibilities of taking some action in regard to a 
standard to be adopted for designating arc lamps of various 
nominal candle powers. 

President Wright then introduced Mayor Blaicker, who 
made a short address of welcome to the delegates. 

In the business meeting which followed Mr. C. H. Mor- 
timer, the secretary, presented the annual report, briefly 
reviewing thesteps taken in the formation of the associa- 
tion. He referred to the fact that the membership of the 
association at the close of the first year was greater than 
of the National Electric Light Association at the same 
period of its existence. The’membership, he said, was 
now 107, and the association’s finances were reported to be 
in excellent shape. A letter was read from the secretary 
of the Industrial Exhibition Company of Toronto in refer- 
ence to the subject of an electrical exhibit in connection 
with the general exhibition in September next. 

The election of officers was then taken up, resuiting in 
the choice of the following: President, Mr. J. J. Wright, 
Toronto (re-elected) ; first vice-president, Mr. K. J. Dun- 
stan, Toronto (re-elected) ; second vice-president, Mr. John 
Carroll, Montreal (re-elected) ; secretary-treasurer, Mr. C, 
H. Mortimer, Toronto (re-elected) ; executive committee, 
Messrs. D. A. Starr, Montreal ; H. O. Fisk, Peterboro ; W. 
A. Johnston, Toronto; 8. J. Parker, Owen Sound; A. B. 
Smith, Toronto; D. Thomson, Hamilton; Thomas H. 
Wadland, Hamilton; L. B. McFarlane, Montreal, and 
John Yule, Guelph. Messrs. D. Thomson, Hamilton; A. 
B. Smith, Toronto; C. H. Mortimer, Toronto, and J. Yule, 
Guelph, were appointed a committee on statistics. 

The question of the revision of the constitution and by- 
laws was brought upand referred toa committee consisting 
of Messrs. K. J. Dunstan,Toronto; J.A. Kammerer,Toronto, 
and A. E. Adkins, Toronto. A committee on legislation 
was appointed, consisting of Messrs. J. E. B. Powell, of 
Ottawa, and Senator Thibaudeau. ; 

There was no regular evening session, but the delegates 
visited the power house of the Hamilton Electric Light and 
Power Company, and were shown through the place by 
Manager Thomson. 

At the morning session on Wednesday the first question 
to come up for consideration was one which has so long 
agitated the members of the National Electric Light As- 
sociation, namely, the holding of annual vs. semi-annual 
meetings. This question, however, was not finally decided 
in any definite way, but it was voted to hold the next meet- 
ing in January because it was quite generally agreed that 
another meeting should be held before the opening of the 
World’s Fair, and it was decided that January was the best 
time for such a meeting. The question of sending Canadian 
motors to Chicago to operate machinery at the World’s 
Fair came up for consideration, and the question was 
finally referred to the executive committee for decision. 

The reading of the papers was then taken up and the 
first one presented was by Mr. James A. Bayles, of Toronto, 
on ‘‘ Multipolar Switchboards.” Mr. J. J. Wright, of To- 
ronto, presented an interesting paper on the subject of 
‘* Steam and Electric Power.” The third paper, on ‘‘ The 
Possibilities of Electric Railroading,” by Mr. W. A. Johns- 
ton, of Toronto, attracted considerable attention and pro- 
voked a lively discussion. It referred to the first electric 
railway in the Dominion, built at the Toronto Exhibition 
grounds in 1883, and to the first trolley railway, operated 
at the same place in 1884. On this point a discussion arose, 
and Mr. Johnston admitted that the attempt to operate this 
road was not successful, but maintained that a car was 
actually operated by electricity for a short time. The gen- 
eral opinion, however, seemed to be that to the late Mr. C. 
J. Van Depoele belonged the credit for having put in oper- 
ation the first electric railway in Canada. 

The evening proceedings were of a social nature. The 
delegates were entertained at a luncheon at the Beach. 
After due attention had been given to the bill of fare the 
chairman, Mr. D. Thomson, called the assembly to order 
and announced that Mr. A. B. Smith, of Toronto, had 
something to say which would interest those present. Mr. 
Smith said : 

‘A very pleasant duty has fallen to me to-night. Iam 
sure it is-:matter for congratulation that our first conven- 
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tion has been such a success up to date, and I think I can 
safely speak for the future proceedings. A great deal de- 
pends always upon the leading spirits—the brains at the 
head of any organization—and we have officers at our 
head of whom we may well be proud. This morning a 
movement was started to show our appreciation of our pre- 
siding officer, and so rapidly did it spread that to-night I 
hold in my hand a handsome non-magnetic gold watch, 
which I take pleasure in presenting to our esteemed pres- 
ident, Mr. J. J. Wright.” 

After the company had sung ‘‘ For He’s a Jolly Good 
Fellow,” Mr. R. Ai. Kennedy, President of the Hamilton 
Electric Light and Power Company, made a few remarks, 
re-echoing the sentiments expressed by Mr. Smith. 

Mr. Wright replied briefly. He said the convention had 
been a surprise to him in more ways than one. He had 
been surprised as well as delighted to find such a represent- 
ative gathering when the convention opened, and after 
other surprises the great one came in the event which had 
just taken place. He heartily thanked the members of the 
association for their appreciation of his humble efforts and 
for the manner in which they had shown it. 

After a number of brief speeches by other members of 
the association, among them Mr. John Hunt, of London, 
and Mr. R. AX. Kennedy, of Hamilton, the party returned 
to the city. 

The final sesssion was held on Thursday morning, with 
an attendance larger than that at any of the previous 
meetings. After some preliminary business Mr. A. B. 
Smith, of Toronto, read a paper on ‘Safe Wiring,” in 
which he directed attention to the necessity of doing the 
very best class of work. The ignorant and clumsy inter- 
ference with good wiring by plumbers, steam and gas fit- 
ters, pipe men and bell hangers was set down as one of the 
principal causes of trouble. He also pointed out the neces- 
sity of certain well defined rules for the guidance of those 
who make installations of this kind. 

The suggestion was made that men employed in wiring 
should be required to pass some examination and receive a 
certificate as to their fitness for doing the work. Messrs 
Fisk, Smith and Dunstan took part in the discussion. In- 
cidentally the discussion turned upon the subject of the 
association as a whole giving opinions and passing resolu- 
tions on branches of electrical business which only a por- 
tion of the members knew anything about. Mr. Dunstan, 
who brought up this subject, pointed out the folly of hav 
ing a body composed perhaps of a majority of electric light 
men passing resolutions on a subject dealing with telephone 
work only. He thought a better plan would be to have 
the association form sections, each section being given up 
to the consideration of a single branch of the business. 

After a vote of thanks had been tendered to Mr. Smith, 
President Wright read a paper on the ‘‘ Financial Aspects 
of Electric Lighting,’ written by Mr. S. J. Parker, of 
Owen Sound. The writer took the ground that electric 
lighting should pay, but, unfortunately, did not. Of about 
$1,000,000 invested in the business in Canada, he claimed 
that dividends were paid on only $400,000, the remaining 
$600,000 paying no profit and in many cases the capital 
being partly consumed. The probabilities of electric plants 
being run during the day to supply power, he thought, 
might in the future provide a remedy, in part at least, for 
the ‘‘no dividend” evil. A statement of the prices ob- 
tained for electric lighting proved of considerable interest. 
The Canadian towns and cities mentioned in this list are as 
follows : 


Price 
No. of lights per night 
CE et! eae a el os eat hege 29 35e. 
I aio denver agus éées k00ane 29 2834¢. 
Ny or aikinae's (eal dak teean beer eee 41 2834¢. 
ne ie sae ces ninedaten 49 33e. 
SE Sree A errr 310 28c. 
ay ra ae gas 5 acre - 28. 
Rc a hen eos ENS! 275 Whee. 
ae aie ccc vinaa veh eudenh 300 30ec. 
Re eke we cance icede 30 242 4c 
hs ware ced p o.gas occ ehae 308 22c. 
IR oe so Ne eaeeaae 52 34c. 
i IIc... ccccncccccocccses 62 35e. 
(3 RE ees 220 2546ce. 
Ry oe ee 43 423¢c. 
, ERE Ee es wesseccees 900 to 1,000 2934c. 
MN i oe ee ca vow nkatn 100 75¢. 


In the general discussion which followed it seemed to be 
the prevailing opinion that, properly managed and eco- 
nomically run, eleciric lighting companies could be made 
to pay reasonable dividends. 

On motion of Mr. K. J. Dunstan it was unanimously re- 
solved ‘* that this association pledges itself to do everything 
in its power to secure a large and thoroughly satisfactory 
exhibit of Canadian manufacturers of electrical plant at 
the World’s Fair to be held in Chicago next year.” After 
the transaction of some other routine business the dele- 
gates went for a drive around the city. 

An exhibit of electrical wires and cables worthy of note 
was made by the Eugene F. Phillips Electrical Works. In 
one of the large parlors at the convention headquarters 
was displayed a very fine line of samples of the company’s 
electric light, telephone, magnet and other wires and cables, 
The exhibit was in charge of Mr. John Carroll,. the secre- 
tary-treasurer of the company, 

The Canadian Association is certainly to be congratulated 
on the success of its first annual meeting. Unlike the National 
Electric Light Association, its membership includes rep- 
resentatives from all branches of the electric business. A 
large number of them are representatives of telephone and 
supply companies and this gives the association a wide field 
for the selection of papers to be read and topics to be dis- 
cussed at its meetings. It has been Mr. Wright’s endeavor 
to carry out the plans which he outlined in his article on 
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this subject in THE ELEcTRICAL WorLD of Feb, 27, 1892, 
and his efforts have been so well appreciated that the asso- 
ciation has retained him in the president's chair. 

Among those present were the following : 

J. J. Wright, Toronto, manager Toronto Electric Light Com- 
pany; K. J. Dunstan, Toronto, manager Bell Telephone Company; 
John Carroll, Montreal, secretary-treasurer Eugene Phillips Elee- 
tric Works; C. H, Mortimer, Toronto, publisher Electrical News; 
R, AX. Kennedy, Hamilton, president Hamilton Electric Light 
Power Company, Limited; Hugh Neilson, Toronto, Canadian 
superintendent Bell Telephone Company; John A. Dowcott, Toronto, 
Bell Telephone Company; W. J. Duckworth, Toronto, G. N. W. 
Telegraph Company; H. Beaumont, Toronto; T. J. Kay, Hamilton, 
Kay Electrical Works; L. Burran, Montreal, Royal Electric Com- 
pany: A. Knowels, Toronto, Bell Telephone Company; A. R. Baker, 
St. Thomas, Beli Telephone Company; Henry 8. Thornbury, Toron - 
to Toronto Electrical Works; J. M. Campbell, Kingston, Kingston 
Light and Power Company; D. Thomson, Hamilton, general mana- 
ger Hamilton Electric Light and Power Company; A. B. Smith, 
Toronto, G. N. W. Telegraph Company; George C. Stannard, 
Toronto, Toronto Construction and Supply Company, Limited; 8. 
Douglas, Hamilton, Kay Electrical Works; W. Bourne, Toronto, 
Toronto Electric Light Company; Robert Bell, Dunnville, Dunn- 
ville Electric Light Company: H. H. Powell, Woodstock; C. J. 
Leslie, St. Catharines, Bell Telephone Company; F. H. Brooks, 
Peterboro, Brooks Manufacturing Company; P. A. Dickinson, Brant- 
ford, Brantford Electric Light Company; W. J. Clarke, Toronto, 
Bell Telephone Company; R. T. Dickenson, Hamilton, Electric Light 
and Power Company; G. J. Stratton, Hamilton, Bell Telephone Com- 
pany; Jno. J. A. Hunt:London, Forest City Electric Light and Power 
Company; Thos. H. Wadiand, Hamilton, superintendent construc- 
tion Bell Telephone Company of Canada; W. J. Jones, Hamilton, 
Bell Telephone Company; J. S. Knapman, Peterboro, Bell Tele- 
phone Company; J. H. Eckert, Bradford, Bell Telephone Company; 
B. J. Throp, Bradford, Bell Telephone Company; James A. Baylis, 
Toronto, Bell Telephone Company; W. A. Tower, Toronto, Bell 
Telephone Company; S. J. T. Brown, London, Bell Telephone Com- 
pany; J. C. McLachlan, Hamilton, Bell Telephone Company; R. M. 
Gardiner, Hamilton, Hamilton Electric Light and Power 
Company, Limited; Samuel Gardiner, Hamilton, Hamil 
ton Electric Light and Power Company, Limited; W. G. 
Fraser, Peterboro, Bell Telephone Company; W. A. John- 
son, Toronto, manager the Ball Electric Light Company; 
J. A. Kemmerer, Toronto, the Royal Electric Company, Montreal; 
D. A. Star, Montreal, the Royai Electric Company, Montreal; W. 
R. McLaughlin, New York, THe ELECTRICAL WORLD; A, J. Mor- 
rison, Toronto, Boiler Inspector, Works and Insulator Company; 
Geo. W. Sadler, Montreal, Robin & Sadler, leather belting; H. O. 
Fiske, Peterboro, Peterboro Light and Power Company; A. T. 
Smith, Kingston, Bell Telephone Company; T. E. Handy, Toronto, 
Ball Electric Light Company; Fred’k Nicholls, Toronto, manager 
Toronto Incandescent Company; J. Yule, Guelph, Guelph Gas and 
Electric Light Company; Geo. Black, Hamilton, G. N. W. Telegraph 
Company; Wm. Rutherford, Toronto, Toronto Construction and 
Electrical Supply Company; F. C. Armstrong, Toronto; A. Steven- 
son, Peterboro, manager Electric Light and Power Company; 
John Galt, Toronto, civil engineer; C. Todd, Brantford, Watrous 
Engine Works. 
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Magnetic Properties of Aluminium Iron. 


Two pieces of metal containing respectively one-half and 
one-eighth per cent. of aluminium alloyed with cast iron 
were recently tested by Mr. C. Eickemeyer at the laboratory 
of Cornell University, the results of which were published 
in Lhe Crank. The Eickemeyer differential magnetom- 
eter was used in the test and the aluminium iron was 
balanced with a test piece of Norway iron, the magnetic 
characteristic of which was known. The properties of 
these two, however, were so very similar that more ac- 
curate results were obtained by comparing the aluminium 
iron with a piece of ordinary cast iron which had already 
been tested by comparison with the standard Norway iron. 
In the test the piece containing the smaller percentage of 
aluminium proved to be superior. The aluminium has no 
very marked influence upon the magnetic conductivity of 
cast iron, but slightly decreases its permeability, 
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Storage Battery Litigation. 





The editorial remarks in THE ELECTRICAL Wor.Lp of 
June 11th and 18th, in reference to the peculiar state of the 
accumulator patents in this country, have brought us a 
letter from Mr. Wm. Bracken, President of the Consoli- 
dated Electric Storage Company, in which he says : 

‘*TIn your issue of the 11th you state that ‘ neither com- 
pany’ (meaning the Consolidated Electric Storage Company 
and the Accumulator Company) ‘ can make or sell’ storage 
batteries, while in the same issue of your paper you pub- 
lish a business notice, stating that we are now making al- 
most every form and type of storage battery. 

‘* You say in your issue of the 18th that ‘the litigation 
concerning the Faure patent has resulted in tying up both 
companies ’--meaning the companies above named. Your 
paper must be well aware that the Consolidated Electric 
Storage company is not tied up, but is engaged, and always 
has been engaged, from its organization, in manufacturing 
andselling storage batteries; and, for the past few months, 
our factory has been overcrowded with orders, and being 
run overtime in order to fill the same. 

** There is not one essential claim of Mr. Brush’s patents 
that has not been sustained. The storm of litigation has 
but cleared the atmosphere, so that the salient points of the 
patent landscape now stand out more definedly than ever 
before.” 

We are pleased to learn from Mr. Bracken’s letter that 
the effect of the litigation has been to clear the atmosphere, 
and that the accumulator companies are doing so well, and 
we trust that the progress of the accumulator business will 
no longer be checked and handicapped as it has unfortu- 
nately been during a number of years past. Our comments 
were intended to be directed against the unsatisfactory 
results which the litigation has had in interfering with 
the business of the accumulator companies, and in depriv- 
ing the public of the privilege of using accumulators as 
extensively as otherwise would be the case, 
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Test of the Neversink Mountain Electric Road.—V.* 





BY HERMANN 8. HERING AND WILLIAM 8. ALDRICH, 
OF JOHNS HOPKINS UNIVERSITY. 


VIL.—THE TEST OF THE POWER PLANT (CONTINUED), 

Plotted Results of the Test.—The’simultaneous observa- 
tions taken throughout during the test have been corrected 
for calibrations, and the results and computations there- 
from plotted ona time base, a portion of which is shown in 
Fig. 16. The observations were of the time, speed of tur- 
bine, gate-cpenings, volts and ampéres. The individual 
turbine and hydraulic horse powers have been obtained 
from the observed speeds and gate openings in connection 
with the curves of Fig. 12 of the preceding article. The 
turbine friction horse power is the difference between the 
hydraulic and turbine powers on the same time ordinate. 
The efficiency curve has been plotted from the quotient of 
the turbine and hydraulic horse powers on the same ordi- 
nate. The electrical output, computed from the volts and 
ampéres, is also plotted on the corresponding ordinates. 
The total turbine, hydraulic and friction horse powers, rep- 
resenting the performance of the coupled turbines, have 
been plotted as the sum of the corresponding individual 
values, while the efficiency of the coupled turbines at any 
moment is the quotient of the simultaneous total turbine 
and total hydraulic borse powers. 

Tabulated Results of the Test. —Table No. VLII., accom- 
panying the diagram of the station performance, contains 
the maximum, minimum and mean of certain selected 
portions of the curves, arranged in convenient order for 
reference. The time interval of 44 minutes, from 10:30 to 
11:14 a. M., was selected on account of its showing a fair 
average for the station performance, and a few sudden and 
extreme variations. 

The respective values for this total interval are given in 
the third column, and are for an average load of 38 per cent. 
of the maximum hydraulic capacity of the station. Section 
1., from 10:30 to 11:01 a. M., is for a light load of about 35 
per cent. of ‘the full load ; while section II., 11:01 to 11:14 
A. M., is for 45 per cent. of the capacity of the station—a 
rather heavy load for the present equipment of the road. 
This test was made while the road was carrying an excur- 
sion, and up to 11 A. M. and after 12, there were four cars 
on the road, running at 20 minute intervals; while from 
11 to12 o’clock there were five cars running heavily loaded, 
sometimes carrying 150 passengers each. The two heavy 
throws, at 11:07 and 11:10, were at times when there were 
more than the usual number of cars up grade at the same 
moment. The maximum and minimum values given in 
the table were obtained by inspection of the curves. The 
curves were integrated to get the mean values of the speed 
and gate-openings of the turbines; the turbine, hydraulic, 
friction and electrical horse powers ; and volts and ampéres 
of each section «and forthe total. The mean efficiency of 
the individual as well as that of the coupled turbines has 
been obtained from the integrated means of the horse 
powers of the respective sections. Several of the more in- 
teresting values in the table are designated by heavy faced 
type. The negative values, referred to in the foot-note of 
the table, indicate peculiarities in the individual turbine 
performance, the time and character of which may be seen 
in the diagram. 

Remarks on the Curves of Station Performance.—From 
an inspection of the curves of ampéres and volts the nor- 
mal condition will be seen to be that of a decrease of voltage 
with an increase of the current, and vice versa; while under 
steady load, or even no external load, the voltage rises and 
falls more or less with the corresponding speed variations, 
as plotted in the speed curve. Owing to the way these tur- 
bines are individually governed, as coupled, it has been 
found possible to have the ampéres, volts and speed all 
simultaneously increasing or decreasing, depending upon 
the amount and character of the preceding load and on the 
direction in which the gates are being moved by the gov- 
ernor. Considering, in the same way, the curves of am- 
péres and turbine speeds, it will be seen that the 
of current produce great variations in speed, which at the 
same time affect the voltage. The sluggish action of the 
governors results in the speed often being above or below 
its normal for any given external load, 

On the other hand it was often found that light 
loads were thrown on and off without producing any 
change of speed that is at all effective in operating the 
gates. This is due to the great range of motion allowed 
for the contact arm of the governor, thus making it neces- 
sary to have a definite and somewhat continued alveration 
of speed to hold this contact arm down a sufficient time to 
effect any change in the gate position from the operation of 
the ratchet mechanism of the turbine governor. A large 
and sudden increase of the external load results in drawing 
on the momentum of the station machinery to meet the 
immediate demand for more power at the dynamos, and 
this decrease in momentum causes the speed to fall, hold- 
ing the governor contact arm firmly down until the conse- 
quent change of the gate-opening has been such as to re- 
store the momentum and the normal speed conditions. The 
increase of the station momentum, consequent upon sud- 

denly throwing off large loads from the dynamo, results in 
such an increase of speed as not only to close the gates to 
meet the decreased external load, but also to close them 
still further in order to reduce the momentary increase of 


variations 


*For the first four sections of this article see THe ELECPRICAL 
WORLD of May 28, June 4, 11 and 18, 1892, 
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m)n3atam ad restore normal coaditions, Th23e varia 

tions of the station momentum produce accelerations and 
retardations of .the speed and the consequent gate- 
openings and turbine output, which are _ usually 
not at all proportional to the instantaneous external 
load variations on the dynamo; thus the variations of the tur- 
bine and hydraulic horse powers (themselves simultaneous) 
lag a little behind the variations in electrical horse power 
of thedynamo. This peculiarity is readily seen by refer- 
ring to the curves of electrical and total turbine and hy- 
draulic horse powers in Fig. 16. Thus, on the 50-minute 
ordinate the electrical horse power reached zero, whereas 
the total turbine and hydraulic horse powers did not reach 


TABLE NO. VIII.—(TABLE TO ACCOMPANY DIAGRAM 











Vor. XIX. No. it. 





the corresponding minimum till 35 seconds later. The 
electrical output rose in 15 seconds toa maximum, while 
the corresponding turbine output did not reach its maxi- 
mum until 10:51, 45 seconds after, a difference of 10 sec- 
onds from the preceding time lag by reason of the greater 
rapidity of the external load variation. An examination 


of the curves will show this peculiarity at several points, 
as well as certain anomalous conditions which are to be 
explained by the variations of the station momentum. 
Thus, from 11 to11:01 the electrical output rapidly in- 
creased while the turbine output slowly decreased, until at 
11:01 there was «a difference of only 12 h. p. between the 
turbine shaft and the dynamo terminals. 


This difference, 














































































































OF STATION PERFORMANCE.) we 
eS ee ee 7 
Efficiency = aH P| > P| 
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| | < 
. | | 
| 
NO. 2, TURBINE. | 
: ’ — | 
ml 
T.H.P Mx 71.0 79.5 ' 79.5 i 
Effic. = —— | 1s 
H. H. P. = 
(in per cent) Min.* —20,.0 31.0 —20.0 S | 
Mean (from | { 
mean H, P.’s) 47.5 65.3 54.2 | tJ t 
| | 1 
29) = 
Turbine friction H.P. = H.H,P.—T. H. P. @|/25.| * 
Maximum....| 45.0 50.0 45.0 = a 
Minimum | 440 42.0 42.0 ¢ pe 20 } 
Mean (integrated)! 49.8 a8 3 48.9 EL 
SS TS — amen } a | 200 _ ——_—— 
N ° = | | 
S 5 ° } | } 
Hydraulic horse power, H. H. P. = Zt, | 150} } I ceased meets 
Maximum....| 153.0 200.0 200.0 Se] | 
Minimum... 46.0 69.0 40.0 zo] | | 
Mean (integrated); 94.8 135.6 106.8 re o a 
Turbine horse power, T. H. P. 
Maximum,...| 109.9 160.0 0.0 we] | | 
Minimum?’ —8.0 21.0 —8.0 Sa | so | | 
Mean (integrated) 45.0 88.6 57.9 cw 0 t 
"Ss |e ——- + 
78] | 
a 
o | | | | 
(Gate opening, proportional part of the full open zr — ros lr 
ane of the whee gate, per cent.) a | | | 
Maximum.. - 44.( 66.0 66.0 a | | 0 
Minimum. 9.5 16.5 9.5 Fa | 20 : 
Mean (inteyrated) 25.0 38.7 29.1 S | tol 
NO. 1. TURBINE. | 
en ae | 
T. H. P. Mx. 63.0 | 67.5 67.5 
Effic.= ——- r De 
H. H. P. S 
(in per cent.) Min.*} —28.0 0.0 —28.0 w 
Mean (from | ~ 
mean h. p.’s)' 45.6 | 51.2 | 47.4 = 
Turbine friction H. P. = H. H. P.— T. H. P. 
Maximum.... 55.5 | 51.0 55.5 
Mininium.... 36.0 | 41.0 36.0 
Mean (integrated) 47.8 48.1 G8! tt a [es 
pyerautic horse power, H. H. P. 2 | Zoe 
Maximum....| 129. 140.0 | 140.0 & | cor 
Minimum.....| 31. 0 41.0 31.0 Ele 
Mean (integrated)} 87.9 98.4 91.0 a 
2}; 2 
z Se 
Ex 
Turbine horse power, T. H. P. F 
Maximum....| 80.0 94.0 94.0 
Minimum. ..*} —9.0 0.0 —9.0 w 
Mean (integrated)| 40.1 50.3 43.1 5° 


(Gate opening, proportional part of the full open- 
ing of the speed-gate, per cent.) 








GATE OPENING 
PER CENT 
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Fic. 16.—PERFORMANCE OF TURBINES AND DYNAMOS UNDER HEAvy LOAD, 


EACH WITH TWO 25-H, P, SINGLE REDUCTION 


Maximum.... 38.0 41.0 41.0 
Minimum.... 6.5 8.5 | 6.5 
Mean (integrated) 23.4 | 2%.5 | 24.0 > 
Speed of turbine  - 
chai, \ Ss 113.0 104.5 113.0 as 
rev. per min. j Min.. 90.5 78.0 78.0 536 
Mean (integrated) 101.8 93.5 99.4 a G 
Section in which fe 
reading is taken. I. iI. Total. 
Time base of sec-| | 
tion, hra. and min, 10.30--11.01 41.08--11.6/30.30-1134. 
Time interval of! . ) TOR. 
section,in min....| 31 mi 2] 44 EpIson Moror 


* The ne ative valuss for the turbine horse powers arise from that particular turbine being driven by the Other under sudden 


changes of load and defective governing. 





The negative values for the efficiencies are due to negative horse powers, 
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which is evidently abnormally small, is shown to slowly in- 
crease till 11:03, then rapidly to the abnormal difference 
of 100 h. p. at 11:04. The decreased electrical output to 
zero at 11 o'clock is followed by the corresponding decrease 
of the turbine output to a minimum at 11:01, which isa 
time lag of about one minute; then the increase of the elec- 
trical output at 11:01 resulted in decreasing the difference of 
the two outputs, from about 100 h. p. at 11 o'clock to 12 
h. p. at 11:01. At this instant the momentum of the station 
is not only called upon to supply the extra power required 
to drive the dynamos, but is also making up the deficiency 
of power required to overcome the station losses from the 
turbine shaft to the line. This momentum is again supplied 
to the station a few minutes later by the turbine develop- 
ing far more power than that demanded by the electrical 
output. An examination of the speed curve at these times 
will indicate the corresponding speed changes which have 
been explained as accompanying these variations of mo- 
mentum. 

Fig. 17 is a curve which has been plotted on the same 
time base as Fig. 16, and whose ordinates are differences 
between the electrical and total turbine curves of that 
figure, and is therefore a curve showing the simultaneous 
variations of the losses from the turbine shaft to the dyna- 
mo terminals. The extreme irregularity at many points is 
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larly with the load, as was noted in referring to Fig. 15, of 
the preceding article. When the turbine has negative 
horse power, the friction is of course considerably less than 
when it is performing useful work, as is shown on the fric- 
tion curve of No. 1 turbine, in Fig. 16, and from 10:39 to 
10:43. This is due partly to the reversed action of the water 
on the floats and to the relieving of some of the mechanical 
friction on the step bearing. Considering the ordinate 
10:40 of the No, 1 turbine the 6 h. p. below the zero line in- 
dicates the amount supplied by No. 2 turbine to overcome 
the friction of No. 1 turbine in addition to its own 32 hy- 
draulic horse power of the curve above the zero line, mak- 
ing the turbine friction horse power equal to 38 as plotted 
in the curve above these. Similar points occur on the curves 
of No. 2 turbine, at 10:35 and 10:53, but only fora moment, 
owing to the more sensitive governing of this turbine over 
No. 1. The curve of the total turbine friction shows greater 
variations than the corresponding curves for either turbine, 
because the irregular and sometimes opposite variations of 
the latter are here added together. 

The efficiency of the coupled turbines, though showing 
wide variations on the plotted curve, is almost the same for 
the two portions of the run through 10:40, and from 10:55 
to 10:59. Notwithstanding that the steady load, at 10:40, oc- 
curred when No. 1 turbine had a negative efficiency, owing 

















FIG. 17.-CURVEiI SHOWING VARIATION OF LOSSES 


almost entirely due to the variable time lag as explained 
above in connection with the variation of the station mo- 
mentum. 

The gate-opening curves of each turbine, on comparison, 
present some interesting and peculiar features, when the 
corresponding speed changes are also considered. The nor- 
mal operation of the gates, through the effect of the speed 
changes on the governor mechanism, is to open the gates 
simultaneously upon decrease of speed, and vice versa. This 
condition implies almost perfect regulation, and is there- 
foreseldom attained with turbines as now coupled and 
governed, though by mere accident it sometimes happens 
that both gates thus act together. For instance, at 10:35 
A. M., the increasing speed begins to decrease. accompanied 
by the usual changes in the gate-openings; but the change 
in the gate curve for the No. 2 turbine is much more marked 
than that for No. 1, because the governor of the latter 
had been purposely set to act sluggishly, while that 
of the former to act upon slight changes of speed. 
This peculiarity is seen by running the eye along these gate 
curves of the two turbines—that of No. 2 having many 
small and sudden crests and hollows, more or less varied 
according to the corresponding speed changes, while that 
of No. 1 presents a marked smoothness in its variations. 
One of the most peculiar features revealed by this test is 
the way the speed gates act in opposition to each other, 
noticeable throughout, but particularly so from 10:36 to 
10:45 and at 11:10. The gate-openings are never the same for 
any length of time, one or the other gate predominating, 
and in such a way as to hold the other down or up, as from 
10:30 to 10:45, much to the detriment of the resulting effi- 
ciency of the coupled turbines. At 10:53 No, 1 gate is 30 
per cent. open and No. 2, 10 percent. ; while at 11:09 No. 1 
is only 10 per cent. open and No. 2 is 38 per cent. open. 
When one gate is thus nearly closed while the other is 
considerably open, the individual performance of the 
turbines is very irregular, the turbine whose gate is 
nearly closed having little or no output, or even being 
driven by the other turbine. At 10:37 and _ 11:09 
No. 1 turbine has no output, and has, therefore, zero 
efficiency. From 10:38 to 10:43 the turbine power 
curve of No. 1 falls below the zero line, indicating that 
which has been termed *‘ negative horse power,” and giv- 
ing ‘* negative efficiency,” shown by the large drop below 
the zero line in the efficiency curve of this turbine. The 
interpretation of this behavior of the turbine is that for all 
points of its power curve above the zero (positive values), it 
is not only overcoming its own internal friction, but also 
performing external work as a prime mover; points of the 
curve on the zero line (zero output) indicate that the tur- 
bine at that moment is overcoming only its internal fric- 
tion, and, as coupled up with the other turbine, is in a 
position of somewhat unstable equilibrium with respect to 
the available output of the combination —that is, if the 
other turbine has its output increased or decreased by a 
change of speed or gate, the turbine of zero output per- 
forms somewhat the function of a flywheel; points on the 
turbine power curves below the zero line (negative horse 
powers) show that at the speed and gate corresponding to 
that moment the turbine not only is unable to overcome 
its own internal friction, but also draws on the output of 
the other turbine to make up this deficiency. so operating 
as a brake upon the other turbine, and performs for the 
time being the functions of a turbine pump. 

The turbine friction horse power varies some what irregu- 
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FROM TURBINE SHAFT TO DYNAMO TERMINALS, 


to the very unequal gate-openings, No. 2 turbine was work- 
ing at an efficiency of 60 per cent. In the second case, 10:55 
to 10:59, the gates were more nearly equal; but No. 1 tur- 
bine predominated over No. 2, the gates being respectively 
30 per cent. and 20 per cent. open, but at an increased speed 
of 100 revolutions, giving a combined efficiency of 40 per 
cent. for this interval of steady load. 

The efficiency curves of the individual turbines indicate 
very high values for ordinary heavy loads and at about half 
gate; thus, from 10:43to 10:44, No. 2 turbine, at 44 per 
cent. gate and about 93 revolutions, and working under 57 
per cent. of the full load. developed an efficiency of 70 per 
cent. The best performance of No. 2 turbine was from 
11:10 to 11:14, when the gate was about 60 per cent., speed 
about 95 revolutions, and at 69 per cent. of its full load, 
when it gave an average efficiency of 75 per cent., which 
is an excellent showing. As these turbines are coupled but 
individually governed it is not possible to realize a combined 
efficiency at all comparable to the individual performance. 
However, at 11:07 both turbines happened to be working 
under favorable conditions regarding their respective gates, 
load and speed, giving a maximum efficiency of 69 per cent., 
at 57 percent. of their combined full load — 
good result for the performance of coupled 
turbines when their gates are about equal 
and when each turbine is developing an 
equal share of the power. This points 
clearly to the proper method of distributing 
the load on coupled turbines, which is that 
they shall be simultaneously governed so 
that they may do an equal share of the al 
work, 

The step-by-step adjustment of the gates 
by the ratchet mechanism of the Pritchard 
water wheel governor, as here installed for 
each turbine, is capable of changing the 
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efflux, either alone or in connection with the influx, in 
successful operation in Switzerland and elsewhere on the 
Continent. 

Remarks on Table VITI.—The voltage ranged from 260 to 
560, which is largely due to the speed changes under wide 
variations of load. The speed of the turbines will be seen 
to have varied from 78 to 113 revolutions, with a mean 
speed for this section of the run of 99.4 revolutions per 
minute. 

The II. section shows a maximum of 390 ampéres, and a 
mean of 159.5, while the light load of section I. shows a 
mean of 65.5 ampéres. The maximum electrical output 
developed during this portion of the test was 124h. p., 
which is 53 per cent. of the full load of the two dynamos in 
parallel. They were run at the same speed and very care- 
fully regulated, so that each should develop an equal share 
of the output. The average E. H. P. for the run was 51.3, 
which is 21.9 per cent. of the full load of the dynamos. 
The figures for the performance of the coupled turbines 
show 208 T. H. P. and 300 H. H. P. as maximum values, 
which are of course not necessarily simultaneous with the 
maximum electrical output. This load is about 57.5 per 
cent. of the maximum hydraulic capacity of the plant, the 
maximum H. H. P. for each turbine being shown on the 1.00 
gate curve of Fig. 11, of apreceding issue; or, this same 
load is about 49.5 per cent. of the available power delivered 
from the turbine shaft, the maximum being found as before 
from the T. H. P. curve of the 1.00 gate of Fig. 11. Deduct- 
ing the mean E. H. P. from the mean T. H. P. in column I. of 
Table VIII. the difference is 46,6 h. p., representing the loss 
of power from that delivered by the turbine shaft to that 
delivered to the line. This difference is greater than the 
minimum T. 1. P. of 37h. p., asshown by the curve for this 
section, which clearly indicates that this minimum was less 
than the power required to overcome the losses through the 
transmission machinery and the dynamos—a difference 
which had to be made up by drawing on the momentum of 
the station machinery. This occurred at 10:35 A. M. (re- 
ferring to the diagram), a few seconds after current had 
been thrown on from no load; a similar condition was also 
brought about at 10:53, but the minimum T. H. P. at this 
point was 45, a difference due to the speed and the position 
of the two gates at this point. The gate openings of No. 2 
turbine ranged from 9.5 per cent. to 66.0 per cent., while 
those of No. 1 turbine from 6.5 per cent. to 41 per cent. 
The latter having the less range of variation by reason of 

its governor when installed being purposely set to act 
more sluggishly than that of No. 1. The minimum of 6.5 
per cent., for No. 1 turbine, is abnormally low, and does 
not admit water enough to drive the turbine against its own 
resistance; for an inspection of the horse power curves of 
Fig. 12 shows that at about 100 revolutions the gate should 
be at least 9.6 per cent. open to drive the turbine alone. 
In this connection it is interesting to mention that the gate 
opening required to develop power enough to just turn 
over the whole machinery of the station by one turbine, 
the other still being coupled but having its gate shut, was 
20.8 per cent. To turn over the whole machinery with both 
turbines at 76 revs., required about 10 per cent. gate for each 
turbine. It is at these very low gate-openings of the one 
turbine that power must be supplied from the other tur- 
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gate-opening at the rate of only 1.25 per FIG, 18.-PERFORMANCE OF DYNAMOS UNDER HEAVY LOAD: 


cent. per second. The greatest continuous 
variation of gateopening on this test was 
about 25 per cent., requiring +0 seconds 
to accomplish it, which is entirely too slow for the 
sudden and extreme variations of external load occurring in 
electric traction. A partial remedy for this would be to sub- 
stitute a simple reversible belt shifting device for the ratchet 
mechanism above referred to, giving a more rapid and 
equally safe movement of the gate by reason of the contin- 
uous motion of the belt, as against the intermittent motion 
of the ratchet device. There are several objections to this 
belt shifting device, though it is in successful use for regula- 
ting turbine speed-gates. Whatever governing mechanism 
is adopted to control the gates, it is evident that only one 
governor should be used for operating all the speed-gate 
mechanisms of coupled turbines, in order to distribute the 
load equally. A rather novel scheme of governing turbines 
driving dynamos is to run the turbines at fixed gate and 
the dynamos under constant load by having very large 
shunt rheostats to consume the power not used on the line. 
Where the water power favilities are to be had fora merely 
nominal sum this method may possess advantages in that 
all the machinery is driven under a steady load. Where 
water power is purchased by the quantity used, as in thickly 
settled manufacturing districts, and several turbines are 
supplied from the same head waters, the most efficient tur- 
bine should be installed and its water consumption care- 
fully regulated according to the demands. Regulating the 
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(Two 100 K. W. Edison railway generators. Rated speed of dynamos, 650 revolution® 


per minute. 


bine to make up the deficiency to overcome the friction 
of that turbine, thus giving rise to the negative values 
given in the table for turbine horse powers. The turbine 
working under such conditions, having no output but de- 
manding power from the other turbine, has what has been 
termed a ‘‘ negative efficiency.” All these negative values 
are so indicated in the table. 

Dynamo Performance Under Heavy Load.--Fig.18 showsa 
short portion of the.run, from 1:40 to 2:30 P. M., under fa- 
vorable condition for wide ranges of the external loads on 
the dynamos. There were four heavily loaded cars on the 
road, starting and stopping at the usual stations during this 
excursion, and about evenly distributed over the route. 
This curve shows the usual variations under the steady 
working conditions, and is a typical load diagram of the 


station. 
TABLE NO, IX. 


Maximum. Minimum. Mean. 
2380 0 142 


ES sh e's 6 an oe a enecasbas 
AD gid oe ca Seek bane gale 564 423 515 
Electrical horse power............ 185 0 99 
Proportional part of the full load: 
Turbine, per Cont..........0e000% 68 aad 48.8 
Dynamo, per cent ...........+6: 79.2 ; 42.2 


The maximum and minimum, values have been taken 
from the curves of Fig. 18, while the mean values were ob- 
tained by integrating the respective curves throughout this 
section. 
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Practical Notes on the Electrolytic 
Copper.* 


BY F. B. BADT. 

There are a good many books extant on the art of elec- 
trolytic separation of metals and a good deal has been and 
is being written in scientific journals on the same subject, 
but, strange to say, most of it has been published in the for- 
eign press and very littlecan be found in American publica- 
tions. 

From this it might appear that but little interest is 
taken in this subject and that copper refining is being done 
on a very small scale in this country, while, as a matter of 
fact, quite the reverse holds true. We cannot explain the 
dearth of information on this subject any better than by 
quoting from the preface of Mr. Gore’s latest book : 

Much of the information hitherto published on the subject lies 
scattered about in short articles and fragmentary accounts, in 
periodicals and books; and statements more or less inaccurate 
have been made, owing to the writers not having had access to the 
manufactories the processes in which they have attempted to 
describe. M. Kilianiand others have observed the privacy with 
which eletrolytic refining works are conducted; he says that ‘‘ its 
effect has been to some extent to make people believe that the 
operations carried on are based upon discoveries known only toa 
few and are surrounded by difficulties of a very special and com- 
plicated nature.’’ He writes with “the object of dissipating this 
wrong impression, and of convincing all those interested in the 


Refining of 


subject that whatever is done inside these works can be done by , 


anybody who gives a little attention and study to the subject, the 
only secrets being slight and immaterial details of practice.’’ The 
probable explanation of this is, that each electro-refiner, in conse 
quence of being imperfectly acquainted with the literature of the 
subject, and of how his fellow refiners were working, has been 
obliged to ascertain by means of experiments in his own works the 
practical details of the process; and has thus independently arrived 
at the same general plan of operating as other refiners, whilst con- 
sidering his own method a secret. 

The foreign books above referred to naturally contain de- 
scription of plants and processes in vogue in Europe, and 
very little can be learned concerning the art of electrolytic 
copper refining in the United States. 

It is the object of this paper to give a few practical data 
in relation to American practice, and to give ashort de- 
scription of the processes in vogue in this country. While 
the writer has erected some of the largest copper refineries 
in the United States, and examined a few of the other 
plants, it is for the very reason that Mr. Gore gives that 
the data which the writer submits in the following are not 
claimed to be either complete or to be absolutely correct. 
The writer has endeavored to tabulate the electrolytic cop- 
per refineries in the United States. 

This, to his knowledge, is the first attempt ever made, 
and he hopes that, considering the circumstances, his en- 
deavors in this direction will not be misconstrued, but be 
properly appreciated. 

In the following we give a list of electrolytic copper re- 
fineries in the United States. It shows us that there are at 
‘present 36 dynamos of a total capacity of 1,814 kilowatts 
used for the electrolytic refining of copper, and that the 
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plies, $4,067,970; and for taxes, rent, etc., $1,442,846, the 
total capital invested being $62,623,228, and the total num- 
ber of employés, exclusive of office force, 8,721. The same 
Census Report gives some statistics on ‘‘ copper refining,” 
but unfortunately fails to ,state how much copper was re- 
fined by the electrolytic process. 

It is interesting to note that only a part of the furnace 
material produced in the United States, a small quantity of 
ore, and nearly all of the mineral from the Lake stamp mills 
are refined in works the majority of which are controlled 
by firms and corporations not directly connected with the 
mines. In some works copper refining is incidental to the 
working of other base and precious metals, and in others it 
is a part of a general chemical business. One concern 
failed to report. The returns cover establishments which 
produced 159,693,252 pounds (79,847 tons) of refined ccpper, 
valued at $19,686,561.86. Hence if our list is approximately 
correct only about 25,000 tons out of 79,847 tons of refined 
copper were treated electrolytically. 

We might construe the following paragraph in the Census 
Report as referring partly to electrolytic refineries: 

It is interesting to segregate one group of refiners, which treats 
exclusively high grade, pure material, like Lake mineral, Arizona 
bars, and Montana blister copper. Works which produced 105,400,- 


664 pounds of refined copper incurred the following total expenses: 
EXPENSES IN COPPER WORKS TREATING HIGH-GRADE MATERIAL. 


ES clea e iipik babes & AOGREA ods ce 2s) wadoacbe oes sbccee $526,687 
ie tint t oat Pea ck hak cs He PEER e aah shaw bbe 4d 000 enous 4 ,U56 
I iain nls a PhOLES ONT AE HHRMA Css os kane hennad 4,735 
ee rn ns icc Lccaecnyihveivensvesecs  Saedor 305,679 
Pe I Mc bbs a5. ecdndedesserawdes Se ge 40,462 
ae a MARE GRO Up vhs dvd ides God COS s 44x02 dlesiee kom rake 719,619 
or 0.68 cent per pound, 
ONE PE Us SIRE ooo cep sa bevcedacee svscescees 105,400,664 


These figures will demonstrate conclusively that the sub- 
ject isan important oue. It is not intended to tire you 
with the details of the ordinary process for the electrolytic 
refining of copper, as this has been described in many 
books, and the theory and practice are well known. In the 
above table, however, I mention, in the fourth column, the 
names of certain processes in vogue in the United States, 
and it might be well to show the main features of each. 
The crude material used in the anodes is black copper, or 
blister copper, containing from 97 per cent. to 98 per cent. 
of copper. The electrolyte is a solution of sulphate of cop- 
per. 

In some processes refined copper is a by-product only, 
especially when it appears in a concentrated form in the 
mattes of lead smelters and refiners. In the process which 
we call the ‘‘ multiple process,” anodes and cathodes in 
each vat are arranged in multiple, in about the same man- 
ner as the plates in a storage cell. (See Fig. 1.) In this pro- 
cess there is usually one more cathode than there are anodes. 
The electrodes are suspended in a vertical position in wooden 
vats, usually lined with lead. The vats themselves may be 
arranged either in series, in multiple, or in multiple series. 
For simplicity’s sake and for numerous other reasons well 
known to the electrical engineer, an arrangement of vats in 
single series is most alvantageous. 


LIST OF ELECTROLYTIC COPPER REFINERIES IN THE UNITED STATES. 


| 


| Number 
of vats. 


Name of Company. Generators. 


1, Anaconda Mining Com-5 Edison-60 volts, 1,100) 320 
pany, Anaconda, Mont. amperes, 


2, American Nickel Works)! Excelsior—6 volts, 1,000 48 
(Jos. Wharton), Camden) ampéres. in series. 
N. J. 

3. Balbash Smelting and Re-7 Excelsior—15 volts, 2,000) 7 series 
fining Company, Newark, ampéres. 1 Excelsior—) of 48, 1 
N. J. 30 volts, 3,000 ampéres. series of 


Output in 





Process (arrangement electrolytic Remarks. 
of vats). | copper per 
month, tons. | 
Partly multiple, 350 Plant being extended for ulti- 
partly Stalmann. mate capacity of 900 tons per 
| month. 
RNG scx oh ns k0vnshe 30” 


| By product. 


|*They refine the product of the 
Oxford Copper Co., whose smelt- 
| ers are in New Jersey, and who 


Multiple (18 anodes 650° 
18 cathodes). 





96 are general purchasers’. of 

: 3 be oe 4 copper ores, matte and bullion. 

4. Baltimore Copper, Smelting}6 Edison*—150 volts, 400).......... OE Bef Scccacsksual 800 \*“Generators have sectional fields 

and Rolling Company,| ampéres. | which can be plugged for dif- 
Baltimore, Md. | | ferent voltages. 

5. Baltimore Refining Com-)2 Edison—80 volts, 700 am 5 I 8 ees 300 
pany, Baltimore, Md, ores, ‘ 

6. Boston & Montana Consoli- 3 Thomson-Houston, multi- 288 Multiple (19 anodes, 19 550 Plant in construction. 
dated Copper and Silver! polar separately excited,| cathodes). Dynamo capacity in excess of 
Mining Company, Great| 165 volts, 1,000 ampéres. present requirements. 

Falls, ‘ens. 

7. Bridgeport Copper Com-|| Thomson-Houston, 1 $8series [Hayden (100 elec- 400 ‘They refine the entire product 

pany, Bridgeport, Conn. Mather, 1 Edison—150 of 10 trodes in each vat). (black copper) of the Parrott 
volts, 400 amperes. Silver and Copper Company, 
nae Butte, Mont. 

8 Chicago Copper Refining 2 Edison—80 volts, 800 am- 165 VRE CELE 150 
Company, Blue Island,Ill,; peres, 

9. Electrolytic Copper Com-3 Mather—100 volts, 300 75 Ce en 100 
pany, Ansonia, Conn. amperes, 

10. Lewishon Bros,,t Paw-|1 Excelsior—15 volts, 2,200 60 Multiple (19 anodes, 110 
tucket, R. lL. e ampéres, in series.| 19 cathodes). 

ll. Omaha & Grant Smelting 1 Excelsior—6 volts, 1,000 48 | ee 30 
Works, Omaha, Neb. amperes, in series. | 

ee, i ONS oe ere, ca pnb es eesbenséstonentccce< Si Sie vate gs 30" ‘By-product. 
facturing Company, Phila eg 
delphia, Pa. 

13, St Louis Smelting and] Excelsior—l6 volts, 2,400 48 NANO o's tea ds bue'ccs 69 *This plant is operated in connec- 
Retining Company, Chel amperes, in series. tion withan electrolytic silver 
tenham, St. Louis, Mo, refinery, using the Moebins 
: | ’ process 
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{Agents for the following mining companies: Boston & Montana Consolidated Copper and Silver Mining Company, Montana; Butte 
& Boston Mining Company, Montana; Arizona Copper Company, Arizona; Huron Copper Mining Company, Lake Superior, Mich.; 
Tamarack Mining Company, Lake Superior, Mich.; Osceola Mining Company. Lake Superior, Mich.; Kearsarge Mining Company, Lake 


Superior, Mich.; Santa Fe Copper Company, New Mexico; Peninsula Copper Mining Company, LakeSuperior, Mich. 








total output of these refineries (when all are completed) 
will amount to 8,650 tons per month, or 43,800 tons per 
year. A capital of over $1,000,000 is invested in these re- 
tineries. 

The Census Report, dated Washington, D. C,, July 15, 
1891, shows the United States to be the largest producer of 
copper in the world, its product for the year 1889 being 
226,055,962 pounds, or 113,028 (short) tons. The total ex- 
penditures involved in this production were $12,062,180, of 
which there was paid in wages, $6,096,025 ; in salaries, 
$120,895; to contractors, $834,443; for materials and sup- 


* A pagar read at the General Meeting of the American Institute 
of Klectrioa) Engineers, Chicago, June 6, 7 and &, 1892, 


Another process is the ** Smith process” (United States 
patent No, 393,526, Nov. 27, 1888). In this process there 
are no cathodes of pure copper. The plates of black copper 
(anodes) are not suspended vertically in the solution, but 
are placed horizontally. As it would not be practical in 
many places to cast the plates large enough to give a suf- 
ficient amount of surface, several plates are placed side by 
side so as to form one large plate. These layers are then 
placed one aboye the other at a distance of about 14 inches, 
the layers being supported by strips of wood running 
lengthwise of the vat. The top plate is connected as an 
anode to the generator, and the other pole of the dynamo 
with the bottom plate, The spaces between the plates ar 
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filled with the solution of sulphate of copper, which forms 
the only connection between the plates. The copper is dis- 
solved from the under surface of each layer and deposited 
on the upper surface of the next layer below. The in- 
soluble foreign matters in the copper, including gold and 
silver, fall upon screens of cotton cloth which are stretched 
between each two layers. The process is kept up until all 
the black copper is dissolved and nothing remains but 
plates of electrolytic copper. 

Fig. 2 shows the relative position of plates in one vat. 
The inventor claims several important advantages over the 
common vertical multiple arrangement. He claims that 
the silver or other foreign insoluble matter is removed, that 
the space required for a given amount of depositing and 
the amount of solution required are relatively small, that 
the connection between the plates in one tank is made by 
the solution only and that the copper is easily handled and 
prepared for the vats. The following is his patent claim : 

A vertical series of horizontal electro depositing cells formed by 
horizontal plates of the metal to be deposited, separated and sup- 
ported by insulating supports, and immersed in an electrolytic so- 
lution, with screens interposed between the successive plates, sub- 
stantially as described, whereby insoluble matters are arrested as 
they are liberated from the lower surface of the upper plate in each 
cell by the combined action of the said solution and the electric 
current. 

Smith arranges all vats in series. 

Another process mentioned in the list is the ‘* Hayden” 
(Fig. 3, United States Patent No. 465,525, Dec. 22, 1891). 
The Hayden process differs materially from that of the 
Smith only in that he places his plates in vertical position 
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instead of placing them horizontaliy, and that he does not 
use any screens. He uses removable grooved vertical 
wooden strips to hold the plates in proper position. He also 
states that it might be advantageous in many cases to cast 
the plates in small sizes and arrange them one above the 
other. 

Mr. Hayden’s patent claims are as follows: 

1. In an electrolytic bath having a number of plates unconnected 
electrolytically, excepting through a solution in the bath, and hav- 
ing narrow partitions extending from opposite sides of the bath 
adapted to hold the plates in a vertical position and out of contact 
with each other, stops wholly between the partitions supporting 
the plates above the bottom of the bath, substantially as specified, 

2. In an electrolytic bath having a number of plates unconnected 
electrolytically excepting through a solution in the bath and hav- 
ing independent grooved side pieces in the bath, the side walls of 
the grooves forming narrow partitions engaging the lateral edges 
of the plates to be treated and holding said plates out of contact 
with each other, stops at the lower ends of said grooves, supporting 
the plates above the bottom of the bath, the said stops not project. 
ing beyond the faces of the partitions, substantially as specified. 

3. In an electrolytic bath having a number of metal plates un- 
connected electrolytically, excepting through a solution in the bath. 
a series of grooved strips removable from the tank, driven tightly 
on to the side edges of the plates, and constructed so as to be 
capable of sustaining the plates within the bath above its bottom, 
substantially as specified. 

Hayden also arranges his vats in series. 

Another inventor, Stalmann (United States Patent No. 
467,350, Jan. 19, 1092, and No. 467,484, Jan. 19, 1892), prac- 
tically uses the same process as Hayden, only, instead of 
using single plates he uses, with the exception of the initial 
anode and the terminal cathode, pairs of plates of crude 
and refined material, but bringing the two plates together 
by connecting them by one or more bolts or rivets so that 
they become practically a pair of anode and cathode plates 
with no electrolytic solution between them (Fig. 4). 

_ The claim in the first patent is as follows : 

An electroae consisting ofa plate of refined copper material and 
a plate of crude material with insulating material interposed be- 
tween said plates and meta!lic connection between said plates. 

The claims of the second patent are as follows : 

1. The method of separating from copper and like metals foreign 
matter which may be incorporated with them, which consists of 
arranging in an electrolytic bath an initial anode connected to the 
positive pole of the source of current supply anda términal cathode 
connected to the negative pole, securing togetber by conductors, 
intermediate anodes and cathodes in independent pairs, each pair 
consisting of an anode of crude material and a cathode of refined 
material, interposing said independent pairs between the initial 
anode and terminal cathode of the bath, and passing an electro- 
lyzing current from the initial anode to the terminal cathode 
through the bath and paired plates, substantially as described. 

2. An electrolytic bath. comprising a containing vessel, an elec- 
trolyte, an initial anode, a termina] cathode, and intermediate 
pairs consisting each of an anode of crude material and an inde- 
pendent cathode of refined material removably connected thereto 
and in metallic conductive connection therewith, the several pairs 
being independent of each other, substantially as described. 

3. An electrolytic bath, comprising a containing vessel, an elec- 
trolyte, an initial anode, a terminal cathode, and intermediate 
pairs consisting each of an anode of crude material and an inde: 
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pendent cathode of refined material removably connected thereto 
and in metallic conductive connection therewith, the several pairs 
being separated on their sides and bottoms from the containing 
vessel, substantially as described. 

4. An electrode, consisting of a plate of refined material and an 
independent plate of crude material removably connected thereto 
and in metallic conductive connection therewith, substantially as 
described. 

Stalmann’s patent drawings show the vats arranged in 
either series or multiple. The inventors of the series proc- 
esses, like the Smith, Hayden, Stalmann and others, 
claim for their processes very much cheaper first cost of 
plant, very much less copper carried as idle capital in the 
vats, much less floor space and higher efficiency in opera- 
tion, that is, a larger recovery per horse power hour. 
Whether or not these claims can be demonstrated in 
practice is yet an open question. One pound of copper 
will be deposited in one hour, theoretically, by a little less 
than 386 ampéres out of a solution of sulphate of copper. 
If we, therefore, pass 386 ampéres through one vat, we will 
deposit one pound every hour and if we pass the 
same current through a series of 100 vats, we will 
deposit 100 pounds each hour. The amount of power 
expended in each vat, however, is C® x R, but as 
it is always possible to reduce the resistance of a 
vat by increasing the surface of the plates, we can greatly 
reduce the amount of power required for the same output in 
copper per horse power hour, We may also reduce the 
ampérage for a given production by joining more vats in 
series, or we may combine both methods. 

It is therefore always possible to largely reduce the ex- 
penditure of electrical energy, and consequently that of the 
motive power. As a matter of fact, theoretically, any 
amount of copper may be refined with any given horse 
power, but as soonas we attempt to largely increase the 
production of copper with a given power, we find it neces- 
sary to largely increase the size and number of vats and the 
quantity of copper under treatment. These conditions have 
been thoroughly examined, and the laws governing them 
have been explained in the several handbooks extant. 

As a résumé it may be stated that if power is cheap we 
may make the internal resistance of. the vats greater, em- 
ploy small vats and less copper under treatment, requiring 
less floor space, thus decreasing the first cost of the‘estab- 
lishment materially. If, on the other hand, power is ex- 
pensive, we must make the internal resistance of the vats 
as small as possible, have a large amount of copper under 
treatment, requiring a larger floor space and materially in- 
crease the first cost of the plant. It can easily be seen that 
in each special case these conditions must be carefully de- 
termined in accordance with principles very similar to 
those laid down in Sir William Thomson’s law. 

From these statements, however, we may infer that the 
claims of the promoters of the so-called series processes are 
not well founded ; because, no matter how the plates in the 
vats may be arranged, we can always arrange the plant for 
conditions of minimum first cost or minimum operating 
expenses. It is true that both Smith and Hayden do away 
with cathodes of refined copper, and thus save quite an 
item for copper under treatment. On the other hand, there 
is the disadvantage that particles of the original anodes will 
stick to the final cathodes of refined copper, and that it will 
be found difficult to separate them. 

As a matter of fact, it is claimed by some assayers and 
selling agents that electrolytic copper obtained by these 
two processes is not so pure as copper obtained by a process 
employing anodes and cathodes arranged in multiple. Mr. 
Stalmann in his arrangement obviates the latter disadvan- 
tage by attaching removable plates of refined material to 
his anodes. 

Another important item in order to obtain a pure deposit 
is the density of the current. American copper refiners 
usually adopt 10 ampéres per square foot of active cathode 
surface asa maximum. Iam told, however, that some of 
the refineries operating on the ‘‘series” processes go even 
beyond 15 ampéres per square foot, which may account for 
certain impurities found in the electrolytic copper and for 
a greater efficiency of the plant ; that is, a larger output of 
copper for a given number of vats and amount of copper 
under treatment. 

High voltage in an electrolytic plant of course means con- 
siderable saving or less drop in conductors, less trouble 
from poor contacts, etc., and it is probable that for these 
reasons the so-called series processes show a greater effi- 
ciency per given horse power than the processes employing 
electrodes in multiple. For refineries using this latter pro- 
cess low tension machines and comparatively few vats in 
series are employed. By adopting as high voltages in the 
multiple process as in the series process, of course, the same 
advantages may be obtained. 

One advantage of the series process is the fact that each 
electrode will get its proper ampérage per square foot, as 
all the plates are in series and are of uniform size. In the 
parallel process some trouble is always experienced in prop- 
erly subdividing the current in each vat so that each plate 
will get its share, or, in other words, that the current den- 
sity will be the same for each square foot of active cathode 
surface. By proper precautions, however, trouble in this 
direction may be easily avoided. 

Another important item for the obtaining of pure de- 
posits is a good circulation of the electrolyte. This insures 
a uniform specific resistance in the solution between the 
parts of the plates. Inasmuch as a solution of sulphate of 
copper is of greater specific gravity than the acid which is 
liberated by the decomposition of the copper upon the sur- 
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face of the cathode, such acid rises to the surface of the 
liquid while the solution of sulphate of copper settles 
toward the bottom. Where plates are arranged vertically, 
therefore, there is an ascending current before the surface 
of the cathode, and a descending current before the surface 
of theanode. If there is not a sufficient circulation of the 
electrolyte, the free acid attacks the upper portion of the 
plates more rapidly than the lower portion, and the deposi- 
tion goes on most rapidly on the lower portion of the 
cathode. 

_ In American practice, the electrolyte is sometimes kept 
'n circulation by arranging the tanks on the cascade plan, 
and have each higher vat siphon through a pipe whose 
orifice is near the bottom of the next lower vat. <A better 
plan now usually adopted is to have a trough run through 
the whole refinery, and have each vat fed independently 
by means of a rubber hose. The electrolyte is raised from 
the collecting tank inte the troughs by means of lead 
pumps or steam injectors. Both, however, are objection- 
able. The pumps are always getting out of order, and the 
steam injector means waste of steam, besides having the 
disadvantage of putting too much moisture into the elec- 
trolyte, which again necessitates the adding of free acid 
continually. A better plan is to have two collecting tanks, 
which are to be used alternately. Just as soon as one is 
full it is made airtight, and a small air compressor 
driven by an electric motor compresses the air above 
the solution and drives the solution under a pressure 
of, say, 25 pounds through a pipe up into the troughs. 
Smith claims that in his arrangement no artificial 
circulation of the electrolyte is required. He claims that 
the free acid liberated over the whole horizontal surface of 
the cathode in each cell rises directly throu gh the solution 
and the screen to the surface of the anode above and acts 
uniformly over its whole surface. As the deposition also 
takes place uniformly over the whole surface of the 
cathode, uniform electrical and chemical conditions are se- 
cured over the whole surface of each plate and uniform 
liquid resistance between the parts of the plates and the ac- 
tion of the cells is entirely automatic. Smith also claims 
that less heat is wasted by this arrangement than in in- 
stallations which require the circulation of the liquid. 

We might mention another incidental advantage of the 
multiple process over the series processes. Some of the 
patentees claim one-fourth of a cent per pound of refined 
copper as a royalty. In one instance one plant gives the 
patentee, under this arrangement, an income of over $100 
per day. Taking this in combination with the very doubt- 
ful advantages claimed for the series process, we need not 
wonder that there exists prejudice against erecting electro- 
lytic refineries employing these patented operations. 

As to the value of the patents, from a legal point of view, 
I do not care to express an opinion. Some legal authorities 
state that anybody may arrange the electrodes in series 
within a vat without infringing if he omits some of the 
minor details of the combination patents whose claims have 
already been quoted. 

The power. installations of some of the electrolytic re- 
fineries which the author had an opportunity to visit, re- 
minded him very much of electric light stations put up 
about ten years ago. The old motto, ‘‘ Cleanliness is next 
to godliness,” he found missing and the plants usually ex- 
celled by a total absence of voltmeters or ammeters or 
other electrical testing instruments showing the condi- 
ditions under which the plant was operating. Such state- 
ments, therefore, as *‘ working current of a thousand 
amperes,” or *‘ density of current of 10 ampéres per square 
foot,” which we get from electrolytic refiners, must be 
taken with several grains of allowance. 

I could enumerate a long list of defects that exist to-day 
in almost all of the electrolytic refineries, and which may 
all be traced to one cause, and that is the imperfect know!- 
edge of the refiners of matters electrical. Large amounts of 
money may be saved in the erection and operation of such 
plants by considering all the conditions carefully before 
making the final plans. One case came to my knowledge 
where the lead lining was put in the tanks, and plumbers 
were commissioned to wipe the seams in the ordinary way 
instead of having the edges of the lead melted together by 
means of the hydrogen blowpipe. The latter plan should 
always be followed, as wiped joints will be destroyed by 
the electrolytic action of the solution in a very short time. 

This is not by any means.asmall matter, as repairing of 
the lead lining involves large expenses and great loss of 
time. In one installation, the conductors leading from the 
dynamos to the tanks are underground, but run in such a 
careless manner that they are permanently grounded, often 
get short vircuited, and in a few instances the wood conduit 
was set on fire. As a matter of fact, all the experiences 
which we have gone through for the last ten years in con- 
structing electric light and power plants, have been of no 
benefit it seems to most electrolytic refiners. Even in the 
few installations where a voltmeter is used to indicate the 
proper working condition of the vats, this voltmeter is 
carried by two men from vat to vat, and the voltage of 
each vat is taken in this cumbersome manner. 

Ina plant just being erected, the writer proposes the 
erection of a potential board in the office of the superin- 
tendent. Both terminals of each vat are to be connected 
with two contact points of the potential board, and a volt- 
meter is to be so arranged that by simply turning a switch 
handle the potential of each vat can be taken almost in- 
stantaneously. Asa matter of fact, the working condition 
of each vat may he thus ascertained in a few minutes 
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while it would take hours for two men to do the same by 
carrying the voltmeter from vat to vat. One of the occur- 
rences which has to be guarded against is the short circuit- 
ing of an anode and a cathode, which in the multiple plan 
means the short circuiting of a whole vat. Such an occur- 
rence should be detected immediately, as otherwise the con- 
tents of the vat may be spoiled. The author proposed for 
a plant just being erected an electric tell-tale in connection 
with the potential board. This tell-tale might be con- 
structed somewhat after the fashion of a hotel annunciator. 
Each magnet might be permanently in circuit with its 
corresponding vat and the tension of the armature spring 
so adjusted that at the proper potential the armature would 
be held up, but just as soon as the vat is short circuited no 
current or but very little current will flow through the 
magnet and the armature will drop, ringing an alarm bell 
and indicating the number of the vat in which the trouble 
occurred, 

All such appliances are labor-saving devices, and their 
installation would pay well ina plant where many thousand 
dollars worth of copper and solution is under treatment and 
liable to be spoiled. In a number of refineries there are 
T-rails suspended over the vats in such a manner that a 
pulley carrying a block and tackle can be used for lifting 
the plates out of the vats and moving them in the gang- 
ways for either washing off the slime or for substituting new 
anodes for the old ones. Some of the electrolytic refineries 
in the United States buy copper matte of from 45 to 54 per 
cent. of copper from the mining companies. In these cases 
they own their own smelters, resmelt the copper matte, 
producing black copper of from 97 to 98 per cent. of copper. 
This black copper is then cast into anodes and subject to 
the electrolytic process. Other refineries buy the black 
copper direct from the smelters owned by the mining com- 
panies. For instance, the Bridgeport Copper Company, of 
Bridgeport, Conu., buys the entire product of the Parrott Sil- 
ver and Copper Company, of Butte, Mont., as black copper. 

There isanother matter which should be mentioned, as it is 
very often misunderstood by the public and the electric com- 
panies. If copper matte contains, according to the assay, 
30 ounces of silver or less per ton of matte, no extra charge 
is made for the silver, but the copper matte is sold at the 
reigning market price. If it contains, however, over 30 
ounces, the silver is to be paid in accordance with the assay. 
Thirty ounces of silver per ton of matte, of course, means 
almost double that amount per ton of electrolytic copper. 
It can easily be seen that electrolytic refineries prefer to 
buy copper matte containing just a trifle less than 30 ounces 
of silver per ton. 

There are quite a number of points which need the atten- 
tion of electrolytic copper refiners. There are, for instance> 
only a few of the refineries which manufacture their own 
sulphate of copper, but buy it at high rates in the market. 
Sometimes the cost of freight and haulage doubles its cost. 
Each copper refinery should have a little installation of its 
own for the manufacturing of the necessary sulphate of 
copper, which it can do at a small fraction of what it has 
to pay for it. The same holds good in relation to the re- 
fining of the slime or mud which collects at the bottom of 
the vats, and which contains the precious metals. Each 
copper refinery should have its own. little plant for the re- 
fining of the mud. These little installations can be run at a 
small expense ip connection with copper refineries, and it is 
almost nonsensical to have other concerns make large sums 
of money which could be saved by the refiner himself. 

A few words as to electric generators may not be out of 
place. The author prefers separately excited machines, for 
the reason that they cannot be reversed and for other inciden- 
tal advantages. When water power is used as prime mover 
a good deal of trouble has been experienced in the regula- 
tion of the wheels. As a matter of fact there is no water 
governor in existence which will regulate so perfectly as 
the governor of a modern automatic engine under varying 
loads. By running all the exciters from an independent 
prime mover (either water or steam) the strength of the 
fields of the generators will be uniform at all times 
whether there are fluctuations in the external circuit or not; 
the strength of the field of the generators which, with 
self-exciting machines, is subject to the fluctuations 
in the external circuit, and is u variable, becomes 
a constant. The author proposed this arrangement over 
three years ago for railway and power stations with the 
very best results. 

Before closing we might mention some processes which 
have not been introduced in the United States yet but 
about which a good deal has been said during the last few 
years. There are in Europe processes by which electrolytic 
copper is produced direct from the ‘‘ matte” containing 
from 35 to 55 per cent. of copper. From the reports that 
have appeared, from time to time, it seems that these proc- 
esses have not been a great success. There are other proc- 
esses which contemplate the extraction of copper direct 
from the ores by means of electrolysis. The best known 
are the ‘ Siemens” and ‘ Hoepfner.” If we 
are correctly informed the Siemens process is now 
being used in one experimental plant only, which is 
owned by the Siemens firm. This is at Martinicken fields 
near Berlin. Another one which they have in the Caucasus 
at their own copper works is said to have been abanconed 
because it did not give satisfaction. Dr. Hoepfner’s proc- 
ess, it is claimed, is now in operation in three plants; one 
at Schwarzenberg, which began operations in September, 
1890, and two others about which very little has been pub- 
lishod, Mr, Hoopfner uses in his process a cuprous chloridg 
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solution, out of which a current of one ampére will deposit 
2.85 grammes per hour, while out of a solution of sulphate 
of copper only one-half of this amount of copper can be 
deposited per unit of current per hour. 

As it was the object of the writer to give practical points 
on the refining of copper, and as he does not know any- 
thing about these two processes from personal observation 
or from practical experience, he does not wish to comment 
any further, but prefers to wait until he can see one of these 
plants in operation in the United States. While these proc- 
esses do away with the smelting and resmelting of the 
ores, and while they would make unnecessary the large, ex- 
pensive plants now used for this process, they seem to be 
very complicated ; their commercial value certainly should 
be investigated much more closely by American mining 
companies before they should be willing to invest large 
amounts of money. 

We finally give below the approximate cost of a refinery 
with a capacity of 1,000,000 pounds of electrolytic copper 


per month. 
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To this sum must be added the copper under treatment, 
which in this case will amount to at least $80,000, and if a 
steam plant should be required, another $20,000 must be 
added, bringing the total of this plant up to $223,000. The 
above items include labor of erection, but do not include 
freights. These figures, although approximate and true 
only under certain conditions, will demonstrate that elec- 
trolytic copper refineries are expensive plants, and should 
be erected on carefully prepared plans and under the super- 
vision of responsible and competent engineers. 
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The Magnetic Permeability of Special Lrons for 
Electrical Purposes.* 





BY MILTON E. THOMPSON, PERCY H. KNIGHT AND 
GEO. W. BACON, 

During the last year or two there has been a marked 
change and improvement in the qualities of iron used in 
the construction of electrical machinery. It is now gener- 
ally well understood that not only are the efficiencies of 
transformers, dynamos and motors increased by improving 
the quality of iron used, especially where this iron is sub- 
ject to changes of magnetism and consequent loss by hys- 
teresis, but also that the capacity of any given machine 
will be greatly increased by improving the quality of the 
iron. Thus, in the majority of dynamos, the capacity of 
the machine is limited largely by the heating of the arma- 
ture, and the greater part of the heat developed in 
an armature is usually produced in the core. 
If the heat «developed in the core can be re- 
duced by improving the quality of iron used, enough 
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marine dynamos, this saving in weight and consequent in- 
crease in the capacity of a machine of given weight is of 
great importance. It has long been known that the mag- 
netic value of wrought iron is several times as great as that 
of cast iron; but the readiness with which cast iron may be 
molded to the desired shape for field magnets has kept it in 
favor for this purpose, in spite of its low permeability. A 
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demand has arisen for a quality of iron which shall have 
high permeability, and still possess the quality of being 
easily cast into the proper shapes for field magnets for 
dynamo machinery. 

Many attempts have been made to improve the quality 
of cast iron, but for the most part with little or no success ; 
and cast iron stands to-day asa metal having nearly the 
same magnetic value for any and all qualities, though 
some slight improvements have been effected by some 
makers, as will be seen later. Attempts have also been 
made to produce castings from wrought iron, and lately 
with fairly good success. This is accomplished in general 
by melting down scrap wrought iron in crucibles, render- 
ing it fluid by the addition of a small quantity of alu- 
minium and pouring as with ordinary cast iron. A great 
many extra precautions have to be taken to 
insure sound castings, and as a rule the 
castings made from this ‘‘ Mitis metal,” as 
it is usually called, are rough and somewhat 
difficult to work on account 
of their toughness. These 
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found to give slightly different results. The first was the re- 
versal method, in which the current was commenced at its 
maximum value and its direction reversed several times by 
means of a reversing switch, in order to bring the mag- 
netism up to its full value, the secondary circuit being open 
during this operation. 

The secondary was then closed through the galvanom- 
eter, the current reversed, and the induction measured by 
the throw. The current was then slightly reduced, re- 
versed several times as before and the reduction again 
measured on reversing the current. In this way the mag- 
netizing current was gradually reduced to zero, and from 
the data thus obtained curves were plotted with magnetic 
lines per square centimetre for ordinates and magnetizing 
force for abscissze. In the other method,which was used for 
taking most of the curves and which gives the results nearly 
like those obtained by Hopkinson and which are generally 
accepted as standards for wrought and for cast iron, the 
sample was first completely demagnetized. In some cases 
this was done by simply reversing the current through the 
primary and at the same time gradually reducing it to zero. 
By this method. however, no samples except those com- 
posed of wrought iron sheets were successfully demag- 
netized, which might suggest that the Foucault cur- 
rents set up by the reversal of the magnetizing current 
tended to keep up the magnetization. An alternating cur- 
rent of both high and low periodicity wasalso tried without 
success, and it was only by finally heating the samples to a 
cherry red heat and allowing them to cool in air, so as not 
to change materially their softness, that total demagnetiza- 
tion was obtained. The sample being demagnetized, a 
small current was passed through the primary and the 
induced magnetism measured by the throw of the galva- 
nometer. The current was then slightly increased and the 
deflection of the galvanometer again noted. And so on up 
to the maximum magnetizing force, the current being 
gradually increased step by step. The current was then 
reduced step by step to zero, reversed and increased 
step by step to a maximum equal to _ that 
of the other direction. This descending and re 
versal curve was taken simply to serve as a check 
upon the demagnetization and upon the accuracy of the 
observations of the ascending curve, and only the latter 
was plotted. Curves obtained from the same sample by 
the reversal method and by the step by step method were 
found to differ from each other by eight or ten per cent. at 
maximum values, the curves by the reversal process reach- 
ing the higher values. The magnetization of field magnets 
of dynamo machinery would probably reach values higher 
than that given by either of these methods of testing, for 
the iron, being subject to vibrations from the rotating parts 
of the machine, and being at the same time under a con- 
tinuous magnetizing force, would no doubt reach as high 
magnetic values as could be obtained by any method of 
testing. 

The results obtained are embodied in the accompanying 
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higher permeability than cast 
iron, and have rapidly come 
into favor, especially in the con- 





struction of railway motors. 
Makers of steel castings have 
also been experimenting, with 
a view to producing a metal 














suitable for field magnets of 
dynamo machinery. Some of 
them have been very successful 
in this undertaking, and steel 
castings for field magnets are 
to-day an undoubted success. 
Manufacturers of sheet iron 

































































have also been trying to keep 
up with their fellow workmen 
in this line, and not a little 
experimenting has been done, 





























FIG. 1.-PERMEABILITY CURVES. 


extra current may be taken from the armature to balance 
this saving in the core. Again, ina dynamo or motor, the 
principal part of the weight of the machine is due to the 
field magnets. If the permeability of these field magnets 
can be doubled by improving the quality of the iron used 
for their construction, the weight of these magnets may be 
reduced in the same proportion. In many classes of dy- 
namo machinery, as, for instance, railway motors and 
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“A paper read before the American Institute of Electrical Engi- 
neers, 





with a view to the production 
of better qualities of sheet iron. 

The writers having recently 
made, in the laboratory of 
Cornell University, quite a 
number of tests of samples of 
various special irons from dif- 
ferent manufacturers through- 
out the country, it was believed 
that some of the results ob- 
tained would prove of in- 
terest to the general electrical 
fraternity. The method used for these tests was a modi- 
fication of that used by Rowland, the samples being pre- 
pared in the form of rings, and wound with two set's of 
windings, a primary and a secondary. The magnetizing 
current was passed through the primary circuit and 
measured by means of a Weston ammeter. A ballistic 
galvanometer placed in the secondary circuit measured by 
its throw the magnetic induction due to any given change 
in the magnetizing current. 

Two different plans were tried in taking the curves and 






































FIG. 2,-PERMEABILITY CURVES. 


curves, which present the results of tests on samples of 
iron from a dozen different companies, in many cases a 
large number of samples of the same kind of metal having 
been tested. Referring to these curves: Fig. 1 presents 
curves of two samples of steel castings from two different 
companies. The curves show both samples to be of very 
good quality, sample No. 1 being slightly the better of the 
two. Fig. 2shows two more curves of steel castings, 
No. 3 being an average curve of about a dozen different 
samples of steel castings furnished by one maker, and No. 
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4 being an average curve of several samples of steel cast- 
ings furnished by another company. 

The different samples represented in curve No. 8 did not 
differ very materially from one another, and there was but 
a very slight difference in the samples represented by curve 
No. 4. Curves Nos. 1,2 and 3 were taken by the step by 
step method, whille curve No. 4 was taken by the reversal 
method, which will account for the high value of this curve, 
in a measure, though it is very probable that the quality of 
the steel represented by No. 4 was somewhat better than 
that of the other samples. The curves on Fig. 3 were all 
taken by the reversal method. Curve No. 5is the average of 
two different samples of wrought iron castings from the 
same maker, the two samples prepared at different times 
and from different pourings showing almost identical quali- 
ties. The magnetic value of Mitis metal, as shown by 
curve No. 5, differs very little from that of steel of good 
quality, as shown by curve No. 4. Curves Nos.6 and 7 are 
from two samples of sheet steel of somewhat peculiar 
manufacture, inasmuch as they are said to contain no m-an 
ganese, that element being perhaps the most objectionable 
impurity in mild steel, so far as its magnetic properties are 
concerned. 


The two samples from which the curves were taken were 
made as an experiment, and by slightly different proc- 
esses. They show excellent magnetic values, especially 
No. 6, and seem to indicate that sheet steel may some day 
come into extensive use for amature cores, etc. Curves 
No. 8, No. 9 and No. 10 of Fig.4. are from three differ- 
ent samples of sheet iron used for armature cores and trans- 
formers by three well known electrical companies. Neither 
of these is up to the values given by Hopkinson for good 
wrought iron, but the difference in the method of taking 
the curves may account in a measure for their being lower. 
These curves were taken by the step by step method. 
Curves No. 11, No. 12 and No. 13 of Fig. 4 are from 
three different samples of cast iron, used by three 
electrical companies for field magnets of dynamo 
machinery. Sample No. 11 is an ordinary quality 
of cast iron and differs from the values given by Hopkinson 
for cast iron by only an inappreciable quantity. No. 13 is 
rather peculiar, in that for high values of magnetizing force 
it is slightly better than ordinary cast iron, while for low 
values it is much poorer. Its magnetic properties are more 
like those of hard steel than of cast iron. No. 12 shows a 
metal whose magnetic value is from 10 to 15 per cent. 
higher than ordinary cast iron, the curve still keeping its 
same general shape. This sample would seem to indicate 
that there is such a thing as improvement in the magnetic 
qualities of cast iron. Curves No. 14 and No. 15 represent 
two different samples of wrought iron, used by two electric 
companies for field magnets. These curves were taken by 
the reversal method, and indicate for the metals a value 
considerably below that of the best wrought iron. 

Curves No. 16 and No. 17 are both from the same steel 
casting, and show the difference between the step by 
step method and the reversal method. Curve No. 16 is 
by reversal, and No. 17 step by step. Curves No. 18 and 
No. 19 are both from one sample of sheet iron, No. 18 being 


taken b y the reversal method, and No. 19 by the step by 
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iron, which would seem to show that there is still a chance 
for the standard of cast iron to be raised. A comparison of 
curves No. 20 and No. 23 shows that the magnetic value of 
the average steel casting is only about eight per cent. below 
that of the best wrought iron, and from curve No, 21 we 
might infer that it would be perfectly safe to use for the 
best steel castings the magnetic values given by Hopkinson 
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Fig. 5.—PERMEABILITY CURVES. 


for wrought iron. Comparing curves No. 21 and No. 22, 
we see that there is practically very little difference in the 
magnetic values of steel castings of the best quality and 
Mitis castings, and there seems to be no good reason for 
believing that the former cannot be made of quite as good 
quality as the latter. 

Comparing both of these metals with curve No. 24, their 
magnetic values are so far superior to that of cast iron 
that it seems quite certain that only the cost of production 
can stand in the way of their rapid and almost universal 
introduction for field magnets of dynamos and motors. 
When we consider that the cost of steel rails is but little 
different from that of cast iron, it seems reasonable to sup- 
pose that when the art of making steel castings comes to 
be better known and more fully understood, and better 
facilities are provided for their manufacture, such castings 
can be produced at a cost but little in excess of that of 
vast iron. Considering then the great superiority of cast 
steel over cast iron for electrical purposes, it 
seems safe to predict that the day is not far 
distant when steel castings will almost 
entirely replace cast iron in the 
construction of dynamo ma- 
chinery, and the improve- 
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results are claimed: With one and one-quarter pounds of 
the sand in each compartment the battery ran a fan motor 
for 54 hours without replenishing. Only 7} ounces of zinc 
were consumed. Estimating the sand at three cents per 
pound and zinc at four cents, this would give a total cost 
of 19 cents, or .85 cents per hour, The average E. M. F. 
was 6.7 volts, the average current 3.09 ampéres. Among 
the points claimed in favor of this battery are simplicity, 
economy, the entire absence of local actions and a very 
small internal resistance, 

The company also manufactures storage cells of an en- 
tirely new type, for which remarkable results are claimed 
as to efficiency, output and weight. The motors, fans, 
etc., are also of the special design and manufacture of the 
company. The company is now ready to place its appa- 
ratus on the market. 

- 9 +0 @ ose 
Reform in the Patent Laws. 


Mr. Arthur Steuart, of the Committee on Legislation of 
the Association of Inventors and Manufacturers, has sent 
us a ‘copy of a bill recently favorably reported by the Com- 
mittee on Patents to the House of Representatives, together 
with the report of the committee. This bili is the work of 
the Association of Inventors and Manufacturers, and cov- 
ers some important changes in the patent law, Mr, Steuart 
summarizes these as follows : 


1. Section 4,887, which formerly required that in order to secure 
the full term of I7 years fora United States patent that it shall 
issue here before it has been patented abroad in any country save 
Belgium, has been changed so that after an application in this 
country is filed the applicant may go abroad and procure patents 
without limiting or affecting the term of life of his United States 
patent. It also makes unchangeable the rule established by the 
Supreme Court that the forfeiture of a foreign patent, although of 
prior date to the United States patent, by failure to pay taxes, 
shall not affect the validity of the United States patent. 

2. Section 4,894 is altered so as to change the present rule of two 
years, allowed for action in an application, to six months. This 
change will greatly facilitate the operations of the Patent Office and 
make it more difficult to prolong the life of a patent by repeated 
amendments in the office. 

8. Section 4,898 is amended so as to make the recording of a license 
statutory notice of its existence and to require the record of licenses 
to prevent their being defeated by subsequent grant to a bona 
fide purchaser for value without notice. At present a purchaser of 
a patent is compelled to take the risk of the prior owner having 
granted license for the same territory as that conveyed prior to sale. 

4. Section 4,902 is amended so as to extend the cayeat clause to 
giners.fore 

5. Section 4,904 repeals the interference clause of the statute and 
requires the Commissioner of Patents to grant a patent to the firet 
applicant after he has filed a preliminary statement. All interfer- 
ence cases are transferred to the United States courts. 

6. Provides a fee of $10 on appeals to Commissioner from principal 
examiner. 

7. Establishes a rule of limitations to actions for infringement and 
provides that all suits must be brought within six years from the 
time the cause of action atcrued. 

8. Injunctions restraining the transfer of-patents must be recorded 
in the patent office by the clerks of the courts. 

9. Courts of equity are given power to pass the title to letters 
patent directly without the interposition of a trustee or any act on 
the part of the owner of the patents. 

10. Commissioner of Patents is given power to refund moneys 
paid into his hands by mistake. 
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sulting from this change will 
be perhaps one of the greatest 





steps that has ever marked the 
progress of the electrical in- 
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Electric Sand. 





The Wright Universal Elec-’ 
tric Company gave an inter- 
esting exhibition of electrical 

















apparatus at its laboratory at 
26 Whitehall street on Thurs- 
day of last week. The feature 
that attracted most attention 
was the primary battery. This 
consisted of zinc and carbon 
elements placed in a solution 
of an ‘electric sand” dissolved 
in water. This sand is manu- 
factured by the company by 
































FIG. 4.-PERMEABILITY CURVES. 


step. A similar difference in the two methods is indicated 
by these two curves. Fig. 6 is an attempt at a eom- 
parison of some of the more interesting of the curves men- 
tioned above. Curve No. 20 is Hopkinson’s curve for 
wrought iron. Curve No. 23 is an average curve for steel 
castings as made by four different companies. Curve No. 
21 is a good quality of steel casting by the reversal method, 
and No, 22 is an average of Mitis metal, by the same 
method. Curve No. 24 is Hopkinson’s curve for 
cast iron, and No, 25 is an extra quality of cast 
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a secret process, but is a 
strong alkali. It can be pro- 
duced at a low cost and re- 
tails at ten cents per pound. 





running fans, a sewing ma- 

chine, etc. A very neat com- 

bination consisted of a fan 

mounted upon astandard much 

like a piano lamp and having the batteries which drove it 

concealed in an ornamental base, thus making a very port- 

able arrangement. In the single fluid batteries two glass 

jars are setin a light base with a standard which forms 

both a handle and a support for the carbon and zinc ele- 

ments, The two sets are here connected in series giving 

an electromotive force of about two and one-tenth volts. 

In another form where porous cups are used the battery has 
four compartments. 

A battery of this latter type was tested and the following 
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FIG. 6.-PERMEABILITY CURVES. 


11. This clause is a concession of what has long been sought by 
the granger element of the West and known as “ The Innocent Pur- 
chaser Bill.”” It provides that whena patent is alleged to be in- 
fringed, suit must be brought in the first instance against the 
manufacturer or vender and never against the innocent purchaser 
in the open market, who has bought an article for his own use and 
not for sale and not to be used in manufacturing, but this exemp- 
tion shall not apply to any corporation. 

12. This clause changes the Act of 1887, limiting the jurisdiction 
of the United States courts, by permitting suits to be brought 
against corporations in the district where the infringement occurs, 
regardless of their residences, 
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Electricity and Iis Relation to Transportation.* 





BY CHAS. SELDEN, 


Eminent motive power people have told me that experi- 
ence shows that, under the best conditions, the locomotive 
can only be utilized to the extent of 25 per cent. of its power, 
and 15 per cent. under unfavorable conditions which are met 
daily. There are several factors that bring this about; par- 
tial consumption of fuel under high speeds is one, loss of 
fuel through exhaust is another, lack of traction is another, 
and soon. You build an enormous machine in order to se- 
cure certain traction effects, and you mine and handle and 
rehandle, and haul and rehaul millions of tons of coal, every 
movement of which means money; and, added to that, you 
get only a low per cent. efficiency of what you finally at great 
cost deliver to your firebox. Assuming (and I have reason 
for the assumption being well grounded) that you can take 
the power out of your coal at the mine, and, after conver- 
sion, you transport, not the coal, but the resultant power 
and energy by means that are, so far as record shows, prac- 
tically everlasting, and deliver to your motive device a high 
per cent. of your power, are you not operating at a great 
saving? And will it not enable you to meet the require- 
ments of low rates, large tonnage and high wages? 

Owing to the brief time the electric motor has been em- 
ployed as a practical tonnage mover, an attempt to show its 
economies as against the locomotive is an arduous task, and 
it is hard to believe how difficult it is to get figures in such a 
shape as to admit of proper comparisons being made. One 
reason is that the street railway companies figure on the 
number of passengers carried, regardless of distance, as all 
pay the same fare for either long or short haul, while the 
steam railroads figure on the number of miles each passenger 
is carried. 

The electric motor has practically dealt exclusively, up to 
this writing, with the carrying of passengers. There are a 
few isolated cases in which a freight car or two have been 
utilized, and records show that in one instance a single car 
in one year carried 10,460 tons, but unfortunately the records 
do not show the mileage made by the car, nor ita earnings, 
and hence we cannot reduce the figures to tons carried per 
mile and earnings. Another difference in the method of ac- 
counting is that the figures are based upon the earning and 
expense per car mile, instead of the ordinary method em- 
ployed by steam railroads. I selected, as a fair comparison, 
a steam road that pays a dividend and upon which the earn- 
ings from passenger service exceeded the expenses about 25 
per cent., taking the car mileage and reducing it to miles per 
car, likewise showing earnings per car mile and expenses 
per car mile. 

In arriving at my figures some of them were necessarily 
arbitrary, but in such cases the percentages, I think, may be 
considered fair, and in order to allow of proper estimates 
being made by others, who may deem my basis wrong, I here 
give the detail of charges as taken by me. 

Charge passenger 100 per cent. of passenger agencies, com- 
missions, repairs and renewals of passenger locomotives, re- 
pairs and renewals of passenger cars, wages of passenger 
enginemen, wages of passenger firemen, wages of passenger 
conductors, wages of passenger brakemen, wages of passen- 
ger train baggagemen, fuel, light, oil, tallow, waste and mis- 
cellaneous supplies for passenger trains, station masters, 
cleaning cars. 

Charge 75 per cent. of advertising. 

Charge 25 per cent. of salaries of officers and clerks, general 
office expenses and supplies, insurance of buildings, expense 
of traffic associations, rents of buildings, yards and terminals, 
legal expenses, stationery and printing, maintenance of way 
and structures, shop machinery, light for shops and offices, 
fuel for shops, watchmen for shops, miscellaneous items for 
shops, extraordinary repairs and renewals caused by acci- 
dent, engine house expenses, cleaning engines, crossing flag- 
men, watchmen and detectives, expense of telegraph, super- 
intendents, agents and clerks, station fuel, light and oil for 
signals, miscellaneous supplies for stations. 

Charge 10 per cent. of repairs and renewals of boats, tugs, 
floats, barges, wrecking, stock killed, fires, action of elements, 
injuries to persons, wages, fuel and supplies, barges, boats, 
tugs. 

Charge on Mileage Basis.—Fuel for locomotives, preparing 
same and filling tenders, water supply for locomotives, all 
other supplies for locomotives, switch tenders and yard 
crews. 

The above charges to passenger service 26 and a fraction 
per cent. of the entire operating expense. 

The carsin daily service were 618, and the mileage made 
during the year 36,672,550 miles, or for each car 59,340 miles, 
The earnings (including mail and express—a source of revenue 
the electric roads do not enjoy) were $7,078,147.64, or per car 
$11,453.31, or per car mile 19.30 cents. 

The expenses, classified as above, were $4,552,992.84, or per 
car $7,367.30, or per car mile 12.41 cents, a net earning per 
car mile of 6.89 cents. The mail and express included in the 
above earned over $1,100,000, orin the neighborhood of one- 
seventh of the whole. 

From an average of a number of electric roads, good, bad 
and indifferent, I have found the earnings per car mile to be 
30.31 cents per mile, and expenses 11.10 cents per car mile, 
leaving a net of 19.21 cents per mile, or a net gain over the 
steam road of 12.32 cents per mile. 

These figures seem to show that the average of electric 
roads earned much more per car mile than the steam roads, 
and at an expense of only 1.31 cents per car mile less than 
the steam road. This slight difference in expense looks 
somewhat discouriging, but it must be berne in mind that 
the electric road figures are an average of anumber of roads 
compared against a dividend earner and a net passenger 
traffic. There are electric roads operated for 7.8 cents per 
car mile and earning 24 cents per car mile,a difference in 
their favor in both earnings and expenses that catches the 
eye atonce, Again, the steam road enjoys cheap fuel as 
against the electric road's high-priced fuel and water. A crew 

* A paper read before the annual meeting of the Association of 
Railway Superintendents of Telegraph, June 15, 
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of five men to five car trains steam, as against 10 men to five 
electric cars, and a proportion of taxation is charged against 
electric and not against steam in the figures given, and there 
are other matters entering into the expenses of operation 
that do not enter into the maintenance of steam roads, such 
as street paving, per cent. of gross receipts, park tax, etc.; 
hence, when we analyze we have no reason to complain, and 
I think we can safely assert the economy of electromotive 
power over steam, at least in certain localities and under 
certain conditions, and I believe in nearly, if not all. 

The electric roads of recent date are not cheaply con- 
structed affairs either. You will find girder rails running 
from 60 to 85 pounds per yard, giving a track that would en- 
able them to use it for rapid travel as well as heavy ton- 
nage. 

Take suburban roads, or suburban points upon a through 
line, do you not strive and spend money to build up the loca- 
tions? Do you not sometimes for years maintain a non-pay- 
ing territory clearly on hope and speculation as to the fu- 
ture? Do you ever satisfy the commuter? Does not a per- 
centage want the 11 o’clock train made 12 o'clock, and vice 
versa, and perhaps both? You meet this by saying you are 
doing the best you can and losing your money at that. Now, 
then, how much quicker could you build up such a territory 
by more frequent and less expensive trains, and carry 
freight cars too, one by one, or two or three, and thus supply 
your local traffic; orif needs be steam must haul freight, 
let it be done on the same track; they will work right along 
together. But, say you, the question of ‘“‘speed comes in.” 
So it does; yet [think you will find that the suburban 
public would rather have 24 trains a day at 20 miles an hour 
than 12 trains at 40 miles an hour, and I do not intend here 
to beg the question of speed. When it comes to speed, per 
se, rotary motion is undeniably capable of it with less strain 
and wear and tear than the reciprocating. 

In the Baltimore & Obio tunnel at Baltimore arrange- 
ments are now making for a demonstration which cannot 
fail to be of great moment to the transportation world. The 
question of expediency and comfort, rather than economy, 
prompted the trial of a motor, and so sanguine is such a cor- 
poration as the Thomson-Houston company that they have 
contracted to equip the tunnel in such manner that the elec- 
tric motor shall be capable of a speed with passenger trains 
of 30 miles an hour, and freight trains at 15 miles an hour. 

It is expected that three motors will be more than sufficient 
to move 200 trains per day, each freight train's maximum 
weight to be 1,200 tons, and the motors will encounter grades 
varying from 45 to 90 feet per mile. There is specified a draw- 
bar pull or pressure of 32,000 pounds. 

The motors will be simplicity itself, the armature being 
fastened directly to the axles and without gearing. Each 
driver can be operated singly, or they can be multiplied in- 
definitely and act in concert. The motors will be used in 
two capacities. Going down grade they will act as a brake 
and going up as a motive power. 

Upon entering the tunnel the locomotive furnace door 
will be thrown open and no steam used, the motor drawing 
or pushing the engine and train. This will avoid all smoke 
and annoyance. In addition the tunnel will be whitened and 
lit brilliantly with incandescent electric lights. Trains will 
be protected by electric block signals and the tunnel will be 
ventilated by electric fans; thus the great experiment will 
be surrounded by everything conducive to comfort, speed 
and safety that electricity affords, and I feel sure will be an 
undoubted success. 

Awaiting the result of thisexperiment in Baltimore stands 
the Baltimore & Lehigh Railroad. Rather than expend 
money at the moment for further steam power, for use in 
its suburban work, they propose to await the outcome, and 
if the experiment be successful, then the Baltimore & Le- 
high Railroad Company will employ electricity as the motive 
power for all its suburban trains, 

I do not present the figures as absolutely correct, nor the 
charges or percentages either, but I do hope that I have done 
something that will cause others, whose abilities exceed 
mine, and whose time is more their own, to put their think- 
ing caps on and prove for the benefit of all the economy or the 
non-economy of the electric motor as against the steam loco- 


motive. 
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The Technical Education of the Electrical Engineer.* 





Prof. CrocKER: These papers have quite fully treated 
this very important subject, but I do not think it could 
be completely treated short of a large volume. We are 
simply experimenting at all the colleges at which electrical 
engineering courses are given to find out the best method, 
just exactly as we are experimenting in the various branches 
of the electrical industry to find out which form of dynamo 
or which form of lamp is the best. The work of this investi- 
gation can be greatly facilitated, I think, by just such dis- 
cussions as these, It is the failure tocome together and get 
the ideas of other educators and of practical men which has 
made its progress somewhat slow. 

In regard to what is electrical engineering, strange to say 
that point has been most unsettled of all, because such 
men as Sir William Thomson and one or two others have 
stated very definitely, in fact in mathematical language, 
that an electrical engineer is not an electrical engineer; they 
say he is nine-tenths mechanical engineer. When I entered 
into the profession of teaching electrical engineering, I took 
the stand that that was not true and could not be true. I have 
no occasion to regret having taken that position. We all 
know that an electrical engineer has his hands full to know 
one-tenth of electricity. I will turn the figures around. 
Instead of his spending one-tenth of his time learning elec- 
tricity, I consider that the time will come very shortly when 
men will have to specialize in electrical engineering, and 
that entirely disposes of the question whether a man is nine- 
tenths mechanical and one-tenth electrical. 

No one appreciates more than I do the importance of the 


* Discussion of the Papers of Professors Owens and Jackson at 
the Chicago Meeting of the American Institute of Electrical En- 
gineers, See THE ELECTRICAL WORLD, June 18, pp. 417 and 418, 
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mechanical side of electrical engineering. ButIclaim that 
it is subordinate, it is incidental; it performs exactly the 
same function and occupies the same position that mathe- 
matics or chemistry does, or French and German, for that 
matter. We must know them in order to be finished elec- 
trical engineers, it is a necessary part of the profession; 
but the problems that present themselves are electrical. 
I have only to refer to the papers that have been read before 
the Institute at this meeting. Nine-tenths of these are elec- 
trical. 

Now to return to the fact that we must have mechanical 
engineers; that, of course, is undoubted and is very impor- 
tant, but it is simple mechanical engineering. We do not 
have complicated movements; we have simple rotary motion 
in most of our electrical apparatus, and we have reason to 
thank heaven that such is the case. If we had reciprocating 
action, the mechanical engineering of which is infinitely 
more complicated than uniform velocity, our problems would 
be correspondingly complicated; and it is due to the fact 
that we have simple engineering that electrical engineering 
is so successful. 

Electrical engineering is a sister science to civil, to mining, 
and to mechanical engineering; any one of those includes the 
other, but none of them includes electrical engineering. 

Now in regard to a course of electrical engineering, [ agree 
with Prof. Owens and Prof. Jackson very thoroughly, that a 
man must have a taste for the subject. That is absolutely 
essential. I think it is a most essential part of the course 
that a man should be born for it; and I think the course 
should be so designed that the man who is not designed for 
it will find it out, will leave the course and give up the at- 
tempt to be an electrical engineer. 

The preparatory course is simply a first class high schow! 
preparation carried as faras possible. At the Columbia College 
we are trying to raise our standard at the lower end as well 
as the upper, and in fact rather make the course cover more. 
That is one way to get around the difficulty of putting so 
much in a short time. Instead of beginning at 16 or 17 years, 
as these papers speak of, we do not allow a man to enter un- 
til he is 18 or perhaps 19 years of age, when he is supposed to 
have pretty well mastered the elementary subjects in mathe- 
matics, and so forth, and to have really begun on the higher 
work. The first two years of the course, as both papers have 
stated, are largely preparatory. They are simply going fur- 
ther with mathematics, chemistry, physics, mechanics, and 
Jaboratory work in chemistry and physics, and bringing him 
right up to the point where he can begin the true professional 
part of the course which is carried on during the last 
two years, and can be carried on pretty thoroughly during 
those two years, provided the preparation of the first two 
years has been thorough. That has been my experience. In 
fact, I will guarantee that I can make an electrical engineer 
out of a man who has been thoroughly over those prepara- 
tory subjects, fundamental subjects, and provided he has the 
taste, so far as the college can do it, in two years. That is a 
short time, but it. can be done with first class preparation. 
By an engineer I do not mean an experienced engineer, but 
one who is familiar with the subject, and more familiar with 
it than the average practical electrical engineer. His general 
knowledge is far superior to that of the average electrical 
engineer in practical work. But of course his experience is 
infinitely less extensive. That is the principal difference be- 
tween them. At the end of a few years he has not only the 
general knowledge but the practical experience, the combina. 
tion of which makes the finished and really valuable elec- 
trical engineer. 

I agree with Prof. Jackson heartily in his strong recom- 
mendation of the education of common sense. The mere 
teaching of principles is not enough. A man must be taugbt 
to use his judgment, and he can be taught todoso. Youcan 
put a man through one course where the principles are per- 
fectly taught, but very little of the practical or common sense 
part of itis given him, and you will find the result of it will 
be that he is avery good abstract thinker, perhaps. You 
put the same man through a course where at the same time 
he learns the principles and common sense and judgment, 
and you will get a first class, useful man. I claim that the 
college can turn out a man who is useful immediately, but of 
course not a finished, experienced engineer. 

Mr. SPRAGUE: Going back to the training which I had to 
go through some years ago in a military academy, I find 
that there is there, as also in the military academy at West 
Point, a course of instruction which it seems to me carries 
out in a practical way some of the results which may be at- 
tained in a manual school and schools for handicraftsmen. 
A man to know how to teach another man to pull a stroke 
oar must get on to the stroke oar himself; a man to be on 
the quarter deck and give orders for reefing a topsail in a 
gale of 2 wind must have reefed a topsail himself in a gale 
ef wind. He cannot instruct the men properly, he cannot 
command the men properly, unless he has been through 
three or four years of hard, practical experience, hand in 
hand with the men in the forecastle; and the same thing is 
true of electrical engineering. No man is fit to be superin- 
tendent of a road, no man is fit to carry on large engineer- 
ing operations until he has had the practical experience and 
the necessary theoretical education which fit him to pass 
judgment upon what will be the results of the directions 
which he may give to others. 

Mr. Lockwoop: Regarding the definition of the term 
“electrical engineer,” I may perhaps be pardoned if I add to 
that definition the reason that it came to be so universally 
used, After the first race of eiectrical men had to some ex- 
tent outlived their usefulness, there sprang up another, a 
mushroom generation, to advertise themselves as electri- 
cians. They were not electricians in any sense of the word 
—they were noteven medical electricians. (Laughter.) They 
were mechanical bell-hangers who had appreciated the neces - 
sity of being in the swim, and who had added electricity to 
their former means of obtaining a livelihood. But they so 
universally called themselves electricians that the word fell 
into some disrepute, and therefore it was necessary to cvin 
another and more euphonious one; and then it came about 
that before we had any institutions for learning in that line 
we had electrical] engineers. 
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It seems to me that education should be the pursuit of 
every man’s life, from its beginning to its end, therefore be- 
ing a life work. Education, I think every gentleman present 
will agree with me, is not a mere matter of the four or five, 
or perhaps ten years, that we may spend, first at the com- 
mon school, then at the high school, then at some academy 
or college, and perhaps by and by in a technical institute. If 
aman concludes that his education is finished when he leaves 
the institution where he is being drilled and fitted by his 
preceptors, I hardly think that the education of that man, 
as far as it has gone, will be worth anything to him or to any 
other member of the human race. 

In Prof. Owens’ paper, I notice that he speaks of the rather 
premature assertions of some mechanical engineers whom 
he mentions. It seems to me that even setting aside the 
fact that those were not founded on fact, that mechanical 
engineers had very much less to fo with electrical engineer- 
ing as we know it now than had either civil or mining en- 
gineers. For if we look at the poles, outside construction, 
the outside wiring, cable running, or anything of that kind 
connected with outside construction, and the construction 
of conduits, it seems to me that that is very much more the 
work of the civil engineer than of the mechanical engineer. 
If we look at the appliances, where ingenuity is mauifested, 
that the mechanical engineer plays his part. But when we 
come to the construction of conduits I doubt very much 
whether we cannot class itas the work of the mining engi- 
neer. (Laughter.) 

Ido not think it is alone to the skilled engineer, who is 
most familiar with scientific investigation and methods that 
we look for these great achievements. That is partially dis- 
proved by the history of the lives of such engineers as Met- 
calf, MacAdam, the road maker; Stephenson, the road builder; 
James Watt, who made the steam engine what it is, and Tel- 
ford and Brindley, who built the first canal. These were all 
self taught men, who did not regard their education as fin- 
ished when they learned to spell ‘‘cat,” but who carried on 
their education all their lives. 

Prof. Owens says that schools are far more efficient in de- 
veloping and training youth than the best managed mill or 
shop. With that statement I most cordially agree. When 
I was 13 years old I had to go in a machine-shop in Birming- 
ham, where I was to remain several years, but fortunately 
for myself I left when that term Jacked three years of its 
completion, and three years of the four during which I 
worked there I was drilling holesin iron plates. (Laughter.) 

At this time in the history of electrical applications I think 
we must all agree with the statement that the time was 
when it was possible for men to be generalists in electrical 
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FIG. 2.-DIRECT BLOW MACHINE. 


science and electro-technology, but that time has passed. 
The science of metallurgy alone is enough for one man. 
Telephony is enough for one man; telegraphy is enough for 
one man, even with only one company in the United States. 
Although the Western Union Telegraph Company does not 
depend largely upon electrically educated engineers, the 
time is coming, and is not far distant, when they and all 
other companies must employ educated men or they must 
fail. (Applause.) 

There is so much to be done, and so few people at present 
to do it, that there is enough in the field for all the men we 
can get for at least the next ten years. The way our col- 
leges and schools have been run in the past is that they usu- 
ally send out men with such exaggerated ideas of their im- 
portance that they want $5,000 a year for their electric 
energy, and they haven’t got very much of it at that. 
(Laughter.) That leads to what seems to me to be a perti- 
nent inquiry—will it be possible for all these engineers who 
have been educated in these schools to find sufficiently lucra- 
tive employment? And would it not have been better, for 
many of them at least, to have been educated in pharma- 
ceutical establishments and turned out as druggists? 
(Laughter.) 

Prof. Owens says that besides mathematics, chemistry and 
physics, which must be considered as proper subjects for the 
course of preparation, German and French must be acquired, 
“as so large a part of our best electrical literature is in these 
languages.” Yes, I think there is no electro-scientific man 
who can afford to dispense with German and French. Some 
of our best periodicals are written in German and French to- 
day, and some of the others might as well be, 
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Prof. Jackson says in his paper something which struck me 
rather forcibly, and that is that the engineer to be successful 
must be a trained and carefulthinker. I believe it is the lack 
of independent and careful thinking which keeps us—I was 
going to say as far behind as we are in the attainment of 
knowledge, but I would rather say no further advanced than 
we are in the attainment of knowledge. When I was a very 
small child, certainly not more than ten years old, it was my 
fortune to fall upon a book entitled ‘Learning How to 
Think”; and what little success IT have achieved in life I re- 
gard as being largely attributable to my perusal of that book, 
because it led me to think upon various subjects in many 
way?, and I think it taught me to think with some vigorand 
independence, and I hope that the school and college train- 
ing of our young men, whatever else it neglects, will not fail 
to teach them to think for themselves, to teach them at all 
times to put to themselves, no matter what they may be 
studying, the question represented by the little monosyllabic 
word ** Why?” 

Mr. Rosperts: I wish to quote a remark made by Mr. Cole- 
man Sellers, whom I had the pleasure of hearing the other 
day. He said that he had been investigating the technical 
schools of Europe when he was over there, and decided that 
the technical schools of this country were better. He was 
judging also from the results on the line of independent 
thinking which Mr. Lockwood spoke of. I think the 
graduates should be advised not to go to the large shops but 
to go to small first class shops that do all-around work ; go 
to some small constructing company or small trading com- 
pany and get their all-around experience there, and then 
they will be of more value to the larger companies. 1 know 
how itis with one or two of the larger companies, and I think 
it is the same with agreat many others, that it is difficult to 
find any position where they can even earn anything for the 
company until they have gone through thatcourse. They are 
shoved off to one side to do routine work until they have grit 
enough to go out and take hold of the dirty work and then 
come back. 

Mr. SPRAGUE: I do not know but the speakers left out an- 
other branch of the profession, that of entomologists, or ‘‘bug”’ 
hunters.” (Laughter.) 

Mr. Upton: I can only speak from one point of view at 
present, and that is from the standpoint of the employer. In 
the company with which Iam employed the question has 
often come up, What use shall be made of the graduate? 
And I have some little experience with men coming to me 
and asking for advice. I have given them the advice, as 
suggested by Mr. Roberts, to go into asmall shop first ; go 
into some repair shop in acountry town where they can learn 
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not first class the student will probably be wasting his time. 
Finally, I want to say a word about our universities. If a 
man comes to.a university with the view of. learning some- 
thing special, and doing good work, and making use of what 
he can learn, we will give him more attention every time 
than a man who takes the regular prescribed course, 
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Electricity in Bituminous Mining.* 





BY ELMER A. SPERRY. 

Last year 150,000,000tons of bituminous coal were mined 
in the United States, principally in the West, 

Of the total anthracite product 78.29 per cent. was shipped 
to Pennsylvania, New York, New Jersey and New England. 
To one whose attention has not been directed to the coal in- 
dustry, it is a matter of surprise that extensive mining oper- 
ations in coal are going forward in the Mississippi Valley. 
On one of the affluents of the Mississippi River alone, in 
1888, was shipped nearly as much coal as was in that year 
mined in all the continental countries of Europe together. 
In this valley there are 152,000 square miles of coal area. 
Illinois alone has 36,000 square miles. In this State $18,000,- 
000 are invested, $11,000,000 are annually disbursed, and 
about 40,000 adult miners employed in bituminous mines. 
These areas of the Westare large when compared with those 
of the Eastern States. The coal area of Great Britain is the 
same as that of the State of Pennsylvania—9,000 square 
miles. The coal areain the Mississippi Valley is 30,000 square 
miles in excess of the total superficial area of England, [re- 
land, Scotland and Wales. 

Successful excavating machinery for bituminous coal is 
destined to be the product of an evolution, the result of ac- 
cumulated experiences from various sources and districts, 
derived principally fromthe carefully observed action of ma- 
chines in operation and of the no less perfect miner to whose 
tender mercies the result sometimes of months Of work and 
patience is to be intrusted. This cannot be done by proxy. 
The environments and conditions are often far from inviting, 
nor are they entirely freefrom danger... There seems, how- 
ever, to be no shorter cut to success. The widely varying sys- 
tems of mining employed in the different districts still 
farther render any single machine which is equally well 
adapted to all difficult of construction, Such a universal 
machine is, however, none the less desirable and is doubtless 
approached most closely by the direct blow or reciprocating 
action, imitating in this feature the time-honored pick, plac- 
ing a force behind it never before obtainable. Such a ma- 
chine may be perfectly guided and directed while in opera- 
tion. It is the only machine that may be used under almost 
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several operations; go into some small company where 
they can learn a great many parts of their work, so 
that they will learn more. The trouble with the large cor- 
porations is that the work is subdivided. They have men in 
the large factories whosit in darkness year after year doing 
one operation. I know one man who for nine years has been 
doing one operation in darkness. He earns his living there, 
itis true. It is sad to see a man laboring under those cir- 
cumstances with no possible opportunity of learning any- 
thing but the one operation that he is keptat. We have got 
to look to the technical schools for men trained in different 
branches of the business. Take Schenectady, for example. 
Everything there to-day is divided so that each man per- 
forms one operation, and, of course, he becomes very skillful 
at it. 

I would say to the technical schools that they should bear 
in mind one thing—always to exercise their students in the 
rudiments of the art. I do not think there is anything more 
useful to a manin ordinary electrical work than to know 
Ohm’s law when twisted around in every way that you can. 
I do not think anybody can deal with alternating currents 
to-day unless he is well up in mathematics. 

Prof. JAcKson: I wish to thank Mr. Upton for his recog- 
nition of the necessity of the practical side in the engineer- 
ing education, for it is that that I feel is demanded at the 
present day. Thetheoretical side has been developed. I do 
not think it is necessary for an electrical engineer to be able 
to read Maxwell through allits parts. As to the question of 
shop apprentices, I think it might be well, under certain cir- 
cumstances, for a student to enter a properly arranged ap- 
prentice course in a first-class commercial shop, but if it is 


any condition or quality of coal, foreign a substnces, under- 
lying strata, or system of mining. It may be used for entry 
driving, under-cutting, digging, holing or shearing. 

A diagrammatic outline of the direct blow machine 


is shown in Fig. 3, views of the completed machine and 
parts being also shown in Figs. 1 and 2. In this form of ma- 
chine a bi-wheeled truck, furnished with handles at the rear, 
is provided with a continuously operating electric motor of 


about four horse power, connected by gearing to a catch or 
retractor. A longitudinally moving heavy projectile with a 
pick secured to its outer extremity is surrounded by a driving 
spring of about 125 pounds pressure per inch of compression. 
The line of movement is practically through the centre of 
inertia of the machine. These springs are preferably made in 
sections, and initial pressure is given of about 500 pounds. A 
retraction then takes place of from 644 to 74¢ inches, where- 
upon it is released and allowed to make a vigorous forward 
stroke. This process is repeated from 160 to 225 times per 
minute. The mean effective blow of this type of machine is 935 
pounds when allowed to strike the cushion, and when strik- 
ing the work at a distance of one inch from such cushion 
gives 1,000 pounds mean effective, This is shown in the 

spring curve diagram Fig. 4. The mean effective in air ma- 

chinery employed for the same purpose is between 400 and 450 

pounds, a 3%-inch cylinder being the largest employed. The 

current required for the operation of this machine is between 

10 and 10.2 ampéres at 220 volts. The projectile weighs be- 

tween 100 and 150 pounds in the different sizes of machines. 

Early in the development of this machine it was found 
“Abstract of a paper read before the American Institute of Elec- 

trical Engineers. 
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that under the action of the intense concussion resulting 
from the percussive blows and shattering strains throughout 
the machine, a motor to last under such conditions must be 
essentially different in its organization from the ordinary 
commercial machine. After working along various lines it 
was at last found that mounting the driving pinion loosely 
upon the armature shaft, providing it with wing-like pro- 
jections between which and the armature shaft elastic 
oushions such as blocks of rubber could be inserted, seemed 
to at last solve the problem, and when adopted it was found 
that the repairs of armatures were reduced to a small per- 
centage of their former value. An elastic medium was also 
employed in the commutator to account for the difference in 
expansion of the insulated segments and the commutator 
shell. Numerous driving keys or fins, consisting of raw- 
hide, were set in the periphery of the armature and allowed 
to protrude for the purpose of securing the coils against cir- 
cumferential displacement. The fields were not found to 
give trouble. With this construction of armature a large 
number of machines have been made and run successfully in 
mines in Illinois, Indiana, Ohio and Kentucky. In some in- 
stances these machines are run constantly dayand night. 
Besides the elasticity introduced in the armature gear, 
elastic cushions have also been introduced between the re- 
tracting device and the main gear, which is found to still 
further reduce the shock to the machine. At an early date 
it was found that a machine capable of storing in each stroke 
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DIAGRAMS ILLUSTRATING THE CONSTRUCTION AND OPERATION OF ELECTRIC MINING APPARATUS. 


Fra, 5. 


of the heavy projectile as great an effort as is required for 
rapid and effective cutting must of necessity be heavy to be 
capable of backing up the blow without serious recoil, yet 
the machine, on the other hand, should be light for easy 
handling and erection by a single operator. With a light 
machine itis found impossible to allow the cutter to strike 
the work sufficiently back in the stroke for its required pene- 
tration, without serious effects from recoil, The operator 
would complain bitterly of the machine running back 
upon him, jerking him about upon the floor of 
the mine, making accuracy of direction impossible, 
and yet lightness of the machine is important. 
To combine both qualities I devised a cycle of operation, 
shown in the diagram, the object being to immediately start 
upon the act of retraction at the moment the projectile had 
been arrested by the work, no matter at what point in the 
stroke, eliminating thereby the time element necessary for 
overcoming the inertia of the body of the machine, and start- 
ing it backward in recoil by the intense backward spring 
pressures. The details are simple, and will readilv be under- 
stood. The projectile A is forced forward by the spring B; 
a cushion, C, relieves the shock when the projectile is not 
otherwise intercepted. A gear wheel, D, is constantly 
driven in the direction of the arrow by the motor pinion £. 
This wheel is provided with internal ratchet teeth, R. A 
crank, G, is mounted entirely free from the wheel, and co- 
operates with a Jong slotted pitman, H, connected with the 
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Projectile for retracing the same. A light steel crank arm 


is pivoted entirely free of the wheel D and an auxiliary arm, 
1, attached, provided with a dog co-operating with the ratchet 
teeth R, pivoted to the main crank arm at point J, and con- 
nected with the crank arm through the circular steel spring 
K K. When thecrank G reaches the back dead centre at 
point m a reversal of the strains and a free forward move- 
ment occurs in the direction of the rotation of the wheel, but 
very much faster under the impetus of the compressed driv- 
ing spring B, the pitman and both portions of the crank mov- 
ing forward together. Suppose now that the forward stroke 
was intercepted at the point shown in the dotted line near 
the letter A; at this moment the crank G would be found in 
the position X, also shown in dotted lines, but its momentum 
and the slot in the pitman would instantly allow it to take up 
the position Y, also shown in dotted lines, being at an equal 
angle on the opposite side of the centre. Its further progress 
would be intercepted by the remote end of the pitman 
and at this instance the dog would instantly fall’ in 
the next tooth in the revolving wheel D, immediately 
commencing its work of retraction without the necessity of 
the full stroke of the pitman being accomplished. The work 
of the percussive blow is fully accomplished before full re- 
tardation, and while being intercepted. Nothing is accom- 
plished by standing and pushing against the face, so that its 
immediate retraction is not found to interfere in the least 
with its effective operation, but on the other hand is found 
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case when the work was intercepted one inch from the end the 
of the stroke, as at point A, diagram 10. The mean effective 
pressure fell from 259 to 210, decreasing instead of increasing, 
as in the case of the spring machine. It was possible to re- 
cover in the solenoid machine nearly 10 per cent. of the 
energy expended during the first few minutes, but the heat- 
ing effect was found toseriously interfere with its protracted 
operation. 

In drilling holes for blasting an auger machine is used, 
shown in Fig. 12 on page 441. In this case the auger 
is driven by a single reduction motor, the rod holding 
the auger being provided with a feather way for driving a 
screw-thread for the feed. The automatic attachment is 
placed upon the nut of this screw feed, by means of which, 
when sulphurs or other foreign substances are encountered, 
the feed is automatically relieved, the progress being in- 
versely to the density of the strata. The machine is made 
light, and is usually fastened from roof to floor. One ma- 
chine will drill about fifty holes 6 feet deep per shift of nine 
hours. The speed of its penetration in ordinary coal is 
about 3!¢ feet per minute. It requires about 34¢ ampéres at 
220 volts. Both this and the pick machine are provided with 
astarting rheostat combined with or located interior to a 
cable reel, which accompanies each machine. The flexible 
cable reaches back from the machine to the wires in the en- 
tries. The core of this cable is small, and although insulated 
clamps have been persistently shipped secured to the ends 
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to eliminate entirely the serious effects of recoil upon the op 
erator, allowing a light machine to be easily and completely 
directed while at work. Modifications of the details have 
been employed, but the general principle has been found to 
work extremely well in practice. The machine efficiency 
from the current of the one and the blow upon the other has 
been found to be in excess of 70 per cent. 

Another form of the direct blow machine has been con- 
structed, operating upon the solenoid plan. Two or three 
solenoids have been employed in various combinations. It 
has been found that the return of energy was extremely small 
until an approximately close magnetic circuit was reached. 
Another point found was that the effectiveness of the blow 
was materially decreased if the magnetic circuit was closed 
beyond a certain point, the reciprocation of the solenoid 
core being dependent upon the non-closure of the magnetic 
circuit. Diagrams are submitted herewith showing the vari- 
ous mathematical functions of the machine. 

In Figs. 5, 6, 7and 9 the ordinates show different withdraw- 
als of the core, and the abscissv show other functions named 
in the diagrams. The pressures obtained in case of both sin- 
gle and double coils are shown in diagram No. 10. The gen- 
eral arrangement of the solenoid machine is easily understood. 
The total weight was about the same as the weight of the 
spring-actuated machine, and the energy absorbed soinewhat 
in excess. The mean effective pressures, however, are not 
nearly as great as diagram No, 10 indicates; especially is this 


of the cable for its attachment to the entry wires, it has 
been found that the miners almost invariably cut them off 
and prefer to simply bend the end of the cable in the form of 
a hook and hang it upon the entry wire. This allows of their 
being readily pulled off upon the completion of the work 
without the necessity of going back to the mouth of the 
room, and at the same time seems to provide all the contact 
required. 

As to the other classes of machines, it may be stated that 
they are divisible into two general classes—the revolving 
cutter and the chain machine. In the former the cutters are 
secured to a revolving bar, which is forced against the sub- 
stance to be cut. In the latter the cutters are inserted 
ina chain running over suitable sprocket wheels fastened 
to the frame, which extend under the coal supporting the 
entire cutting organization. The chain as it passes out 
from the coal goes around a driving sprocket from which 
the power is obtained. Many attempts at the construction 
of the former class of machines have been made, which 
have resulted in entire failure. From my own ob- 
servation and experience I have found the following 
to be true with reference to this class of cutters. In dia- 
grams No. 8 and No. 11 an outline view of such machine is 
shown. A indicates a rotating cutter bar; B the journals of 
such bar; C C the knives or cutters secured to such bar, and 
D Dis the coal strata in which the cut is being made. It 
will be noticed that immediately before the journals, where 
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tis impossible for any cutters to be located upon the bar, 
there is a solid pillar of coal left. This must be broken up 
and dislodged by sheer forward pressure of the end of the 
journal, Furthermore if foreign substances are encountered 
by the bar the cutters are usually entirely stripped off, This 
leaves a pillar uncut as illustrated in the figure, which makes 
further progress entirely impossible until the machine is with- 
drawn, new cutters inserted and the pieces of the old ones 
carefully removed from the kerf. If the machine is not of 
great strength other portions usually break on these occasions, 
and the machine is laid up for a number of hours and even 
days for repairs. I have found that in using a chain as 
shown in the plates of the long wall machine now to be de- 
scribed, if some of the cutters are broken others immediately 
take their place, and the chain will continue to attack and 
finally dislodge the foreign substances; in any event the 
chain will continue to cut so long as any teeth are left upon 
it, and their absence is easily observed by the operator, inas- 
much as all the points in the chain are constantly passing 
any point of observation outside of the kerf. 

The extremely small amount of room between face and 
props in the long wall mines sometimes precludes the possi- 
bility of even using a very short reciprocating machine. I 
have therefore resorted to another form of machine to be 
used in connection with this style of mining, consisting of a 
mechanism about 5 feet in length, about 20 inches wide and 
18 inches high, from the side of which protrudes a cutting 
device operated by an electric moror, forming part of the 
machine. This is organized to travel along the face and un- 
dermine to a depth of 3 feet, usually working in the strata 
below the coal known as “fire clay,” samples of which are 
on the table. 

A number of these machines are in daily operation in the 
northern district of Illinois. A single machine has repeatedly 
undermined as high as 1,500 feet per nine hours. The machine 
weighs somewhat over a ton and travels upon a rail located 
at one side of the machine, which at once provides support for 
the machine, means for providing against the twisting strains 





Fig. 13. 
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small radius curves, and excessive grades are often met with 
in the dip of the vein which cannot be obviated by cuts or 
fills as on surface roads, without great expense, especially if 
the entries are timbered, which is usually the case in West- 
ern collieries. Yet a service of the highest efficiency and 
greatest capacity in speed and tractive power is required. 





The motor must work double shifts if necessary, and be at 
all times under perfect control of a motor man receiving 
$2.25 a day, and never fail for an instant. 

After considering the problem I have designed a motor, 
shown in the accompanying illustrations. A number of 
plants containing this motor are now in daily operation in 
Ohio, Indiana, Kentucky and in this state (Lllinois’. Two 
of these plants have been installed in one mine in Illinois. 
Profiles of the entries in which these cars are in operation 
show grades as high as7 per cent., 5 per cent. being not un- 
usual. 

The matter of stability of roadbed is a relative one. There 
are conditions under which a 10-pound rail would be as stable 
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service that two motors without: coupling do not show re. 
sults that are at all comparable. 

In regular service as high as 25 per cent. of the weight of 
the entire machine may be depended upon for drawbar pull, 
and considerably over one-half of such weight has repeat- 
edly been shown on the dynamometer. The wheel base is 
entirely flexible, distributing equal portions of the total 
weight of the motor upon each driver under all conditions of 
irregular track. The trains hauled by those locomotives fre- 
quently have as high as 200 wheels upon the track. The pit 
car wheels are constantly oiled, distributing an excellent 
lubricant from one end of the track to the other, and I have 
found for rapid acceleration work on heavy grades, and quick 
action of the brakes, that sand is almost as indispensable as 
the current itself. In using the rails as return, the sand is 
found to seriously interfere with the proper electri- 
cal connection to the rail, especially where four 
wheels only are employed. It is the usual practice in 
this case to use sand upon one side only, giving a torsional 
working strain which tends to seriously rock the frame, in- 
creasing the flange friction and giving uneven wear upon the 
drivers. With eight wheels, however, I have found it pref- 
erable, and, in fact, this practice is followed in all installa- 
tions, to sand upon both sides and obtain the ‘ bite” upon 
the rail through the silicates from at least six drivers out of 
the eight. The sand, by the time three wheels have passed 
over it on either side is sufficiently broken up to allow the 
fourth pair to get a fairly good contact with the rail for 
electrical conductivity. This is an accidental feature in the 
use of the eight-wheel car which is of great value. 

The machines themselves are low and narrow, the height 
being between 34 inches and 36 inches, accommodating them- 
selves thereby to the lowest entries. Three sizes have been 
built, - namely, 8, 10 and 12 tons (see Figs. 3, 16 and 17) 
The motor of the largest of these is of 125-h. p. 
capacity; 250 volts is the highest that has been used 
in connection with the machine. The temperature 
of the machine is very low, not exceeding 60 degrees above 
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of the lateral cutting device, and providing at the same time 
for feeding in either direction. These rails are in sections, 
and are taken up after the machine has gone over them, are 
passed to the front over the machine on rollers provided for 
the purpose, and are laid ahead. The pintles used to con- 
nect the rails form, with the other pintles, members of a 
series by means of which the feeding along the rail is effected 
in a very simple manner, and one that has proven successful 
in actual work extending over a considerable period of time. 
The machines are shown in illustrations presented herewith, 
and have been in use upward of two years. They require 
22 to 35 ampéres for their operation at 220 volts. Flexible 
cable of 150 feet is provided, which, being attached to the 
live wires ahead, allows the machine to cut 300 feet before 
readjustment is required. 

After the product has been lo>ded and the cars massed in 
trains, their transit to the surface is a problem that has re- 
ceived considerable attention from the mining engineer. 

Electric haulage has been looked upon by the foremost 
operators as the coming system, and one which is des'ined 
tosolve the problem of economical transfer of the heavy 
product in mires. In studying the problems in connection 
with electric haulage for mines, one is met with the fact 
that, first, the tracks are poor ané light, the roadbed is 
crooked and irregular as to levels and generally of light 
construction. The curves, owing to the necessity of leaving 
pillars, and having connected sight entries, admit only of 
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for a light locomotive as the New York Central’s 100-pound 
rail isto the tremendous load per driver in the high speed 
locomotives recently placed in service on that road. Pounds 
pull at the drawbar is only attainable by pounds weights at 
the rail, yet for a heavy drawbar pull it is not necessary to 
have the weight upon any one driver excessive. In designing 
the locomotive I have employed eight drivers grouped in two 
swiveling trucks, free to turn on the shortest radius curves, 
as short, in fact as nine feet radius, measured from the 
centre of the track. A single powerful motor con- 
stituting the frame of the cat is coupled to all eight of 
these drivers, the coupling being simple and of such 
character as not to be interfered with in the least by the 
change ,of alignment between the truck and the car body 
upon irregular track or in making curves, This, while being 
rather a difficult problem, bas been successfully worked ont, 
as shown by the fact that none of the locomotives have ever 
required repairs as to this portion of their mechanism, al- 
though the first has been in cperation about two years. 
Fig. 15 illustrates the central feature. Steel tires of a 
special grade are employed on all the drivers, and the fact 
that they are driven from a single motor insures absolute 
uniformity and harmony in their peripheral speed. It is to 
this fact, as recently stated in a paper before the Chicago 
Electric Club, that I attribute the extremely satisfactory re- 
sults in traction which have been observed, it being demon- 
strated both in shop tests and under conditions of actual 


IN THE APPLICATION OF ELECTRICITY TO MINING PURPOSES. 


the atmosphere on a ten hour run. These machines have 
been operated on as low a rail section as 10 pounds with 
excellent results. The heaviest rail that has ever been 
employed in connection with them is 20 pounds. This 
makes an extremely inexpensive track, not only eliminat- 
ing entirely the light track argument used against electric- 
ity by advocates of rope haulage, but “gives them one 
better” in that a single track serves better purpose than 
double track with rope. 
In Streator No. 3 shaft of the Chicago, Wilmington & Ver- 
milion Coal Co. a round trip on a 3,400 foot haul measured 
one way, including switching at both ends, has been repeat- 
edly run in 84¢ minutes, part of the entry being a3 per cent. 
grade against the loads. Thirty-seven pit cars of about two 
tons gross weight have been handled on this grade. The con- 
trolling mechanism is extremely simple, a single hand wLeel 
serving the purpose of starting, stopping, accelerating and 
reversing. A rheostat and series fields are used. The 
rheostat is of most durable construction, consisting of iron 
and asbestos. The trolley wire is upon the roof and follows 
the line of the track at a distance of about six inches outside 
of the gauge line of one of the rails, Excellent results have 
been obtained by the use of an elastic medium being located 
between the trolley wire and the solid mine roof, one form 
used being among the exhibits. The elasticity prevents con- 
cussion of the rapidly moving trolley, obviating thereby the 
serious sparking often and most easily observed in mine en- 
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tries, where nothing but the most intense darkness prevails. 

To my mind there is no parailel in any branch of physics to 
the extreme facility by means of which electric power can 
readily be transmitted by the mere contact between conduc- 
tors. I have often observed the simple contact between trol- 
ley wire and wheel while 160 h. p., namely 480 ampéres, were 
being transmitted to the motor, each of the eight drivers 
slipping vigorously on the sanded track throwing fire which 
illuminated the surrounding mine walls, while the trolley, 
with the exception of slight infrequent scintillations, was 
perfectiy dark and of extremely innocent appearance. 

A number of special and automatic devices have been em- 
ployed in connection with the system with excellent results. 
Powerful electric headlights are used in each end of the loco- 
motive, and in the 12-ton type (Fig. 17) the end is carried out 
providing a cab which entirely surrounds the motorman with 
walls of metal 244 inches thick, entirely protecting him against 
collision, piling up of cars, falls of rock, etc. I have operated 
this motor on tracks which, if seen by daylight, would be 
adjudged ineligible entirely for even the roughest mule 
service, handling heavy trains at a rate of speed of 2,700 feet 
per minute, being somewhat over 30 miles an hour. The 
perfect flexibility of wheel base of the motor is doubtless 
responsible for these results. Compound. wound dynamos of 
about seven tons’ weight are used to furnish current for the 
machine (Fig, 14), and are designed for sufficient excess of 
capacity to operate other devices in connection with the mine. 

In one mine at the South we have coupled to a single 
dynamo and engine one of our eight-ton haulage cars, electric 
lights at all partings and switches, and on top in engine 
room and at a store, electric mining machines of the direct 
blow type, and an electric drill for blasting, by means of 
which machines the entire product of the mine is taken out. 
The mine, which was formerly ventilated by a furnace, at 
present has its air moved by a fan driven by a powerful 
motor, and an electric pump is at present{being installed, all 
of which are operated from the same feeders. In Kansas a 
mine pump raising water about 800 feet and two very exten- 
sive endless rope hauls are operated from the same dynamo 
as our electric excavating macbinery. The pumps are of 
simple construction, the motor being geared to the plungers 
by spur gearing. It has been found with the pumps, long 
wall machines and drills as well as in the case of the per- 
cussion machines, that mounting the pinion loosely upon 
the armature shaft and driving it with cushions, located 
between it and the armature, has worked a decided economy 
in repairs, showing its adoption to be along the line of good 
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The Ampere-Centimetre as a Unit of Magnetism. 





BY THOMAS SPENCER. 

There seems to be considerable interest excited by the 
proposal of Mr. Carl Hering to create a new practical unit 
of magnetic flux, based on his examination of the properties 
of a steady current in a circular circuit in air. That the 
demonstration given by him is not sufficient, even for 
practical use, has been pointed out by several writers ; 
though the discussion it has brought up has been very in- 
teresting. 

What Mr. Hering tried to demonstrate, if put in the 
language of mathematics as applied to electricity, is that 
the surface integral of the magnetic force taken over any 
surface bounded by the circuit carrying the current is 
equal to the line integral of the current (considered as a 
vector having the direction of the circuit at the point) 
taken around the entire circuit. Now, if we refer this 
matter to that source where everything of this sort can be 
found ‘I mean Maxwell’s rreatise on ‘‘ Electricity and 
Magnetism”), we will find that this is not the case in 
general, but that the surface integral is equal in general 
to the line integral of a certain vector, which Maxwell has 
called ‘‘ vector potential” on account of its being derived 
from the current in precisely the same manner that static 
potential is derived from the static charge. 

In the case of a circular circuit, we can easily see that 
the ‘‘ vector potential” is related to the current by a con- 
stant relation at all points of the circuit; for this vector po- 
tential must have a similar relation to every point in the 
circuit on account of symmetry, as there is no reason why 
one point should be different from any other point. So we 
conclude that, at every point in the circuit the vector po- 
tential has the same value and has a direction which makes 
aconstant angle with the tangent at the point—that is, 
the direction of the current at the point; the resolved 
part of this vector pctential in the direction of the current 

. is constant; and that in the case of circular circuits the 
surface integral is proportional to the line integral of the 
current, as Mr. Hering has found to be the case. 

—_—__—  __~»-- @ oe 
The Examination at the Navy Yard for a Master 
Electrician. 


As noticed in our columns a few weeks ago the Navy 
Department advertised for a master electrician at a salary 
of six dollars a day. The examination was conducted by 
Lieut. J. B. Murdock at the Brooklyn Navy Yard last 
week. Out of the 94 applicants about 75 made their ap- 
pearance, and these were examined in three squads on 
three separate days. The same questions were given to all. 
There were 15 questions in addition to an oral examination. 
As many of our readers will be interested in the character 
of the examination for a position of this kind, the questions 
are here given in full, as well as some of those asked at the 
oral examination. 

These are a sample of the questions asked before the 
board after the applicants’ recommendations were read : 

1, Give reasons for leaving all past positions held. 


2. Have you ever installed a complete plant-boilers, engines and 
dynamos? Where, and how many? 








3. What special advantage has a vertical over a horizontal 
engine? 

4. What kind of metal would you put ina vertical engine main 
bearings, and why? 

5. (The applicant is then shown a print of a new four-pole Edison 
dynamo and vertical engine.) What do you think of the magnetic 
circuit of that dynamo? Is it efficient, and why? 

6. How do they lubricate the cylinders and valves of that engine? 
(An anti-friction metal is used, and no oil in internals of engine.) 

7. (A simple suspension galvanometer is shown.) How would you 
measure the insulation of a plant with that instrument. 

8. Illustrate how you would measure insulation of a dynamo with 
a Weston voltmeter? 

9. What is the best valve gear for a vertical engine? What are 
the limits as to speed that you would use it pn? 

10. Did you ever run direct connected engines and dynamos? 
When and how many ? 

11. Did youever do any electrical work on a steel ship? When 
and what? 

12. (A kilo ampére balance is shown.) What is this instrument 





used for? Upon what principle does it work? Did you ever use 
one practically ? 

13. (Some Ayrton & Perry instruments are shown.) What are 
these? Explain the working use of them. 

The next set of questions were given out, one at a time, 
and two days were allowed to finish the set in : 

1. Make a detailed estimate for material, time, labor and cost of 
an arc plant of fifty 2,000-c. p. lamps, circuit 45 miles long, over- 
head system, simplex or equivalent insulation ; nothing but build- 
ing and chimney in place. 

2. Estimate on cost of installing 16 c. p. incandescent lamps in 
city block of fifty houses, 25 feet front, four stories each, 30 ceiling 
fixtures, five3-light electroliers, 5 desk lights to each house; all 
concealed work, highest grade insulation, underground mains to 
run from feeder at corner of block. Give full details of system 
adopted and detailed estimate of material and labor. 

3. What are the different efficiencies of a dynamo and how de- 
termined by tests? 

4, Organize a working force of twelve men and specify tools for 
shipwork; wires run in moldings which are secured by No. 14-20 
machine screws every foot tapped, 3¢ in. in steel; frames every five 
feet through which wires pass, no soldered joints, safety strips 
being placed in junction boxes, 

5. For what is an indicator used? Whatis the method of using 
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The Harrisburg Ideal Tandem Compound Engine. 


The accompanying illustrations represent the Harrisburg 
Ideal taudem compound engine manufactured by the Har- 
risburg Foundry and Machine Works, of Harrisburg, Pa. 
This engine embodies some novel ideas besides the self- 
oiling feature which has contributed so much to the popu- 
larity of the simple Ideal engine. 
special reference to high economy, as independent valve 
motions are provided for high and low pressure valves’ 
Both valves are of the piston type, the low pressure valve 
being furnished with an adjustable packing that over- 
comes, it is claimed, all the objections hitherto urged 
against piston valves and which renders it preferable to 
any other type on account of absence of friction and con- 
sequent closer regulation, with less wear on the governor 
and intermediate parts. 


ee ae 


FIG. 1.—HARRISBURG IDEAL TANDEM COMPOUND ENCINE. 


Another feature is the accessibility of the low pressu'e 
piston and cylinder, which can be reached without dis- 
mounting the high pressure cylinder, steam and exhaust 
pipe. The connection between the two cylinders is so 
made that the piston can be moved into this space for ex- 
amination by simply removing the cylinder heads. The 
extension of the sub-base makes a substantial support for 
the high pressure cylinder and prevents any vibration. 

These engines are especially adapted to electric light and 
railway work and among the advantages claimed are auto- 
matic lubrication, close regulation, accessibility to all the 
parts, large bearing surfaces, perfect equilibrium and the 
highest attainable economy. 

—_——_orr-] oo” 
The Conover Independent Condenser. 





The accompanying illustrations give two perspective 
views of the Conover independent steam engine condenser, 
made by the Conover Manufacturing Company, 95 Liberty 
street, New York. 





itt Caleulate horse power of card given and criticise operation of 
engine. (An indicator card is here shown.) 

6. Explain Bell telephone, carbon telephone, Blake transmitter. 

7. Calculate efficiencies of compound dynamo 12.8h. p. on trans- 
mission dynamometer; 80 volts at terminals; 100 ampéres in external 
circuit; .08382 ohms armature; .01165 ohms series coil; 13.64 ohms 
shunt coil; 60 volts on shunt coil. 

8 Describe a high-speed engine. Describe principal points of dif- 
ference in high and low-speed engines. e 

9. Give list of accessories necessary for small power lathe for gen- 
eral machine work. 

10. Describe arrangement of an automatic fire-alarm circuit. 

ll. What special precautions would you take in installing a light- 
ing plant on a steel ship? 

12 Describe action of storage cell. Describe advantages and dis- 
advantages for ship use. What is test for charge? 

13. How could you locate a cross or break in a dynamo armature? 

14. How do you couple compound dynamos in parallel? 

15. How do you set the valve and adjust the governor on an 
Armington & Sims engine? 


FIG. 2.-HARRISBURG IDEAL TANDEM COMPOUND ENCINE. 





As the vacuum produced by the condenser is responsible 
for one-quarter to one-third of the entire power of the engine, 
it is very important that the efficiency of the condenser 
shall be nearly equal to that of the main engine. If such is 
not the case, the net gain due to condensing is largely 
counteracted by the excessive amount of steam needed to 
drive the condenser. The power needed to operate a con- 
densing apparatus is consumed entirely by the air pump. 
and it is necessary, to insure good results, to have the air 
pump of such design as to require the least amount of pis- 
ton displacement acted on by the vacuum. With the air 
pump of proper design, it is next important for best econ- 
emy to have the engine driving theair pump of such form 
that the consumption of steam per horse power per hour 
shall approach that used by the main engine. 

It is claimed for the condenser shown that the above 
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points are fully met as nearly as it is possible to do so and 
not make the apparatus too cumbersome or expensive for 
generaluse. Fig. 1 shows the standard form for all sizes 
up to 2,000 h. p,and Fig. 2 shows a connected form 
recommended for powers above 2,000 h. p. _In Fig. 1 the 
condenser is at the right, the air pump is at the left and the 
engine is in the middle. The air pump is vertical and sin- 
gle acting, and the current of outflowing water, mixed 
with the air as it comes from the condenser, is always up- 
ward. It is a well known fact that the air rises to the top. 
and this form of air pump allows the air its natural ten- 
dency to rise. The air pump is of the trunk pattern, and 
being vertical and having the outlets above the valves and 
stuffing boxes, these necessary parts are always automati- 
cally sealed with water. The valves are of the best rubber, 
and no springs are used to hold them as they hold to their 
seats by gravity alone, thereby doing away with frequent 
renewal of springs, necessary in the horizontal style of air 
pumps. Thetrunk of the air pump plunger is a loss of 
capacity and not a loss of power, as the vacuum acts on 
both the upward and downward stroke, thus giving 
back as much as it takes. It is claimed that 
this style of air pump _ will accomplish equal 
results with the horizontal, double acting type, 
and with considerably less of piston displacement, a very 
important feature. As the air pump is single acting and 
does all its work on the upward stroke, the engine of this 
condenser is made to do the work on its downward stroke. 
The engine on its upward stroke furnishes the power nec- 
essary to keep the machine up to speed, and is ready at 
the beginning of the downward stroke to do its work as be- 
fore. This engine is also of the trunk pattern, and is com- 
pound condensing. The annular space around the trunk 
on the upper side of the piston forms the high pressure side. 
This upper or high pressure side of the piston is fitted witha 
complete Corliss valve gear and dash-pot, adjustable with 
hand cut-off. A throttle governor is used to regulate the 
speed of the air pump, and at the same time this governor 
furnishes the initial pressure that is required by whatever 
point of cut-off is used on the engine. 

The steam enters the high pressure side and is cut off. 
expanded and exhausted into the receiver between the 
upper and lower valves. This receiver steam is admitted 
to the low pressure side of the piston by the 
bottom valve, which has a fixed cut off at  five- 
eighths stroke. It is then expanded and _ finally 
carried to the condenser. It will be seen that when 
the engine is making its downward stroke it has full 
boiler pressure on its upper side. and the vacuum on the 
low pressure or bottom side of the piston. This vacuum acts 
on the full area of the diameter of the cylinder, and in con- 
nection with the steam pressure on the top is sufficient to 
cause the pump to make its upward stroke, during which 
it does all its work. When the pump ‘tarts to make its 
downward stroke the engine is going up with the receiver 
pressure acting on the lower side of the piston, but as the 
annular space around the upper side of the piston is also sub- 
jected to receiver pressure the effective area acted on by 
this receiver steam is equal to the diameter of the trunk. 

It will be scen that the engine takes steam once every 
full revolution. It will.also be seen that it is practically 
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on its upward stroke. The engine being set back 30 de- 
grees from directly opposite, practically has just cut off at 
quarter stroke, and the full boiler pressure is still on, and 
when the air pump reaches the top of the stroke the engine 
is 30 degrees back of the bottom cylinder, and the balance 
wheel very readily throws this over past the centre. And 
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Especial claim is made for this condenser, that it will 
run without noise. There is no foot valve at the bottom 
of the air pump, as the condenser at the right acts as a 
water column to give the proper head and force to the over- 
flow water through the valves in the piston, and on the re- 
turn stroke of the piston this water is easily forced back 





Cc. 
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1.—CONOVER CONDENSER, 


FIC, 2.-CONOVER CONDENSER, 


single-acting and thereby admirably adapted to operate a 
single-acting air pump. The piston is made extra deep, and 
thereby never exposes the top end of the cylinder to the 
vacuum temperature of the bottomend. The engine crank 
pin is not directly opposite the air pump pin, but is set 
back 80 degrees. In doing this the full pressure is on the 
engine crank pin at the time the air pump is doing its 
heaviest work ; that is, when the air pump is one-half way 


furthe:, when the air pump is at the bottom of its stroke 
the engine has not reached the upper centre by 3) degrees, 
and the fly-wheel is called upon to throw the engine over 
past the dead centre. By this time the air pump has its 
valves thoroughly seated and the engine is ready to do its 
heaviest work. From the foregoing it will be seen that 
comparatively small fly-wheels are needed, and that, prac- 
tically, very little power is stored in them, 
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& C. MINING HOIST. 


slightly by the condenser, thereby avoiding 
all shock. The pumps are made very heavy 
and substantial, with extra large crank 
pins, and bearing surfaces are intended for 
continuous night and day use. The air 
pump is brass lined, the plunger is a solid 
brass casting, and the diaphragm, stuffing 
boxes, glands, studs, nuts, etc., are made 
of solid brass, over a ton of brass being used 
in acondenser of 1,500 h. p. capacity. In 
the smaller sizes the amount of brass is 
about one-sixth of the total weight of the 
machine. 

The double belt condenser shown in Fig. 
2 has all the special features of the single 
machine, but the two single acting air 
pumps are connected opposite and give a 
very continuous and easy motion for very 
large powers. A special arrangement pro- 
vides for connecting the central wheel to 
either pump, thereby making it possible to 
‘ run either side or the entire machine at 
pleasure. The spray in the condenser at 
the end of the injection pipe is arranged 
to catch all floating matter that passes the 
foot valve screen. It is claimed that it is 
much easier to remove any foreign matter 
that collects in the spray than it is to allow 
this substance to gothrough the air pump and collect in the 
valves. 
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¢. & C. Electric Mine Hoist. 


The accompanying illustration shows an electric mine 
hoist recently installed by the C. & C. Electric Motor Com- 
papy ina mine at Corbin. Mont. At a rope speed of 
400 feet it lifts a weight of 5,000 pounds. There are two 
drums, each five feet in diameter by 48 inches long, in- 
tended to run either separately or together, independently 
geared by two reductions to each end of the motor shaft. 
The pinions are rawhide and their motion is transferred to 
the intermediate shafts by means of two Frisbie friction 
clutches. 

The motor is 65h. p. and is reversible. The reversing 
and speed regulating switch, not shown in the illustration, 
is placed conveniently near the operator of the four levers 
shown. Two levers are for throwing the clutches in and 
out and ‘two for supplying the brake band on the inner 
peripheries of thedrums. The bearings have ample length 
and the whole machine is substantially made. It occupies 
a floor space of about 10 x 13 feet and has a total weight 
estimated at 16 tons. 


 — 
Professor Short’s Motor Test. 


In a recent communication Mr, Clas. F. Nebelacher, of 
the Short Railway Company, calls attention to an error in 
tte published account in THE ELECTRICAL WoRLD of April 
16, 1892, of Prof. Short’s paper, read before the Chicago 
Electric Club, and says that it has been the cause of mis- 
conception and much comment. The error was due entirely 
to the engraver. It occurred in the numbering of the 
ordinates of the curve shown in Fig. 6, page 263 of the 
issue above referred to. As this curve appeared in the 
printed article, the ordinates, representing the horizontal 
effort in pounds on a 33-inch wheel, were numbered 500, 
1,000, 1,500, etc. As it appeared on the blue prints dis- 
tributed by Prof. Short at the time of reading his paper, 
the same numbers appeared with the last cipher plainly 
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crossed out, so as to read 50, 100, 150, etc. According to 
the printed account the 20 h. p. gearless motor could have 
handled with ease a fair sized freight train, and it is not 
surprising that considerable criticism should result. 
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NEW BOOK. 


EXPERIMENTS WITH ALTERNATING CURRENTS OF HIGH 
POTENTIAL AND HiGH FREQUENCY. By Nikola Tesla. 
156 pp., 35 illustrations. Price, $1. The W. J. Johnston 
Company, Limited. New York. 1892. 


This little volume, just issued. contains a record and de- 
scription of the more recent experiments in this interesting 
field, as described by Mr. Tesla in his famous lecture held 
in London a few months ago. Itis very fully illustrated 
with numerous and attractive cuts, accompanied by de- 
scriptions with sufficient details to enable others to repro- 
duce the apparatus and perform the experiments. The 
book is prefaced with a biographical sketch of the author. 
including a full-page portrait, which his friends will recog- 
nize as a good likeness. 

To comment on the contents would be very difficult for 
any one who has not himself worked in this new and strange 
field which Mr. Tesla was unquestionably the first to de- 
velop and is at present doubtless the sole explorer. We can 
only read with silent admiration the descriptions of his 
very interesting experiments and of his strange dreamlike 
prophecies of the future, which his researches lead him to 
predict, and which, coming from any one less distinguished, 
would doubtless be taughed at as wild speculations. With 
becoming modesty he credits Crookes with having first 
given him the ideas which started his workin this field. 
One cannot help admiring the courage, clear-sightedness, 
modesty and persistency of the author in working as he 
does with almost indefatigable zeal in this strange field, 
in which the obstacles encountered would at first seem al- 
surmountable. The fact that these currents defy the resist- 
ance of almost all our known methods of insulation would 
in itself seem almost sufficient to discourage most experi- 
menters. Being sure of the correctness of one of his chief 
objects, namely, that there must be some way of producing 
cheap and economic light by methods totally different from 
the present, he proceeded first to find it, then to overcome 
the difficuties encountered and then to make it practical. 

The present lecture presupposes a knowledge of his first 
paper read before the American Institute of Electrical 
Engineers in New York City abouta year ago, and printed 
in fullin THe ELecTRICAL WorLD of July 11, 1891, ard is 
therefore more in the nature of a continuation rather than 
a repetition ; but it can be read and understood by any one 
even without being familiar with his former paper. It is 
chiefly of scientific interest, but it is written so that it can 
be understood and appreciated by any electrician having a 
fair knowledge of electrotechnics. 

A large portion is devoted to a detailed description of his 
experiments and apparatus, intended apparently chiefly 
for those who wish to reproduce them. He draws a num- 
ber of conclusions which are very interesting, as are also 
some curious and odd predictions which his researches ap- 
parently justify him in making. Among these may be 
mentioned the following : He speaks of the possibility of 
obtaining light effects without any vessel whatsoever and 
with air at ordinary temperatures; he advocates oil as 
one of the best insulators and speaks of distribution at 
100,000 volts as ‘‘an easy matter,” saying that he thinks 
it to be practicable at even a thousand miles; with his 
sensitive rotating brush discharge he thinks that trans- 
atlantic telegraphy will be rendered possible at almost 
any speed. The nature of his high frequencies will 
be appreciated by the fact that he considers 20,000 
per second as ‘‘ few”; and that in this new field he speaks 
of air as being ‘ highly conducting.” He describes lamps 
and motors which will run not only with one wire but 
even with no wire at all, at comparatively great distances: 
but he follows this with a prediction that in the future we 
shall have no need to transmit power at all, as itis only a 
question of time when we will be able to obtain it—extract 
it, soto speak—from any point in the universe. 

Regarding the production of light, he thinks it will be quite 
possible to obtain at least 20 times the efficiency of our pres- 
ent incandescent lamps. He shows the importance of the 
incandescence of the gas which surrounds the button in his 
unifilar lamp, the button itself being a mere ‘‘necessary 
evil.” His researches lead him to believe that the light and 
heat effects in his experiments are proportional! to the prod- 
uct of the frequency and the square of the potential. The 
extremes to which he intends going are shown by his sug- 
gestion of the possibility of using frequencies of several 
millions per second. It is interesting to notice that he does 
not consider these very high potentials dangerous, proving it 
by using his body and hands as a convenient conductor in 
performing his experiments. The fact that they are not 
dangerous is doubtless due to the accompanying high fre- 
quencies. 

Among the curious deductions which he makes is a pro- 
posed system in which the metal pipes are the insulators 
and the gas in them the conductor. He describes a cable 
with which he thinks telephoning across the Atlantic will 
become possible, but adds that in his opinion * intelligence 
will ere long be transmitted without wires through the 
earth.” Such odd statements may at first sound like the 
dreams of a prolific inventor, such as we frequently meet ; 
but when backed up by such strange results which he has 
actually accomplished, and by the views of an intelligent 
and modest scientific investigator, should be treated with 
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respect, at least by those who have not worked in this field 
and therefore are not in a position to criticise the results. 

Other experimenters have attempted to show that some 
of the results which Mr. Tesla obtains could also be produced 
with much lower frequencies. Mr. Tesia admits this 
in his lecture, but adds that it is much more desirable to 
use high frequencies as it enhances the effects and makes 
the production of high potentials easier, at the same time 
reducing very much the size of the coils which would be 
necessary were low frequencies used. 


—_——_—-__ > > 0 -o __ —- -—-- — 
The Thomson-Houston Controller for Railway 
Motors. 
The Thomson-Houston Electric Company has for a long 
time been engaged in experiments having in view the de- 
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as possible and at the same time be free from the troubles 
inherent in the use of resistances and commutated field 
circuits with the sparking at the commutator which ensues 
where such commutation is carried to an excessive degree. 
After a long series of experiments the Thomson-Houston 
company is now placing on the market a controller which, 
it has satisfied itself, is thoroughly practical, and which at 
the same time, it is claimed, realizes almost a perfect theo- 
retical economy in regulation. Itissaid that in a number of 
instances where this regulator has been used for some time 
a saving of 30 per cent. in consumption of current has been 
effected. 

The principle upon which the new controller is based is 
the shifting of the connections of two motors from series 
to multiple, so that for slow speed the two motors will be 
in series, giving in consequence a high counter electro- 
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FIG. 1.-THOMSON-HOUSTON CONTROLLER FOR RAILWAY MOTORS. 


velopment of a controller for railway motors that would be 
un improvement on those now generally used. 

It is well known that the regulation of motors by means 
of a resistance only is decidedly wasteful as well as trouble- 
some. It, in fact, involves the consumption of nearly as 
much energy when the motor is running at a slow speed 
as when running at a high speed, although the work given 
out by the motor in the two cases is very different. It 
simply means that the energy which in the one case drives 
the motor at a high speed is in the other partly expended 
upon the resistance, and the remainder only is used to 
drive the motor. It has been customary to modify this 
method of regulation in well-designed plants by providing, 
in addition, a device for changing the field magnets of the 
motor so that the counter electromotive force for a given 
speed will be greater, and permit, in consequence, the use 
of a smaller amount of resistance. In some cases these two 
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motive force (that of each motor being in series with that 
of the other) at a low rate of speed, while for higher speed 
they are connected in multiple, in which condition highest 
speed and power are obtainable with equal economy. 

In the accompanying illustrations the general form of the 
apparatus which the company has adopted for effecting 
these changes is shown. Fig. 1 shows atopand Fig. 2 a 
bottom view of the new controller. As will be readily un- 
derstood from an iuspection of the illustrations the appa- 
ratus consists of a longitudinal shaft acting upon a series of 
switch levers to produce the various connections necessary 
to place the motors in series or parallel. This controller is 
to be placed at any point beneath the car and operated by 
a mechanical connection from either end of the vehicle. In 
this apparatus the mechanical and electrical details have 
been worked out with the greatest care, and it was per- 
mitted to go on the market only after satisfactory tests had 
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FIG. 2.-THOMSON-HOUSTON CONTROLLER FOR RAILWAY MOTORS. 


methods of regulation, by means of resistance and altera- 
tion in field magnet strength, have been combined in a 
system of commuting sections of the field magnet coils, by 
which the coils themselves offer a greater or less resistance 
to the passage of the current, and at the same time have a 
variable effect on the field magnet strength. In other cases 
the combination of the two methods has been effected by 
having a separate resistance external to the motor, and then, 
in addition, providing a switch to cut out a section of the 
field magnet coils, or ‘* loop,” as it is often called, or to 
shunt a portion of the current around them for highest 
speed. 

These methods have served a most excellent purpose, but 
it has long been the belief of Thomson-Houston engineers 
that a new method of motor control would be eventually 
developed which would secure as nearly absolute economy 


been made, proving the efficiency aud reliability of the de- 
vice. The Thomson-Houston company has for some time 
owned what are claimed to be controlling patents of this 
type of apparatus; the most important being No. 385.055, 


dated June 26, 1888, and No. 393,322. dated Nov. 20, 1888. 
———____ ____ or > oe 
Alabama Electrie Light Association. 








A circular letter has been issued by Mr. J. F. B. Jackson, 
of Birmingham, Ala., requesting all the owners of electric 
light plants throughout the state to meet at a convention to 
be held in Birmingham, Ala., on June 28, 1892. At that 
place and time it is proposed to organize an association to 
be called the Alabama Electric Light Association, for the 
purpose of mutual protection against exorbitant prices of 
material and supplies, and the discussion of the various 
problems connected with electric light works. 
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‘Financial Intelligence. 


THE ELECTRICAL STOCK MARKET, 


NEw York, June 18, 1892. 


Generai Financial Market.—The market took an unexpected 
turn at its closing last week on the receipt of the government crop 
report. The showing made on winter wheat average was 99 9, on 
spring wheat 100.3, as compared with last year. This was so much 
more favorable than was generally anticipated that it caused a 
sharp decline in wheat and a decided advance ian the granger rail- 
road stocks. During the week preceding the bears were in control 
of the market. In order tO maintain their position they were com- 
pelled to acquire a heavy short interest. Covering started on Sat- 
urday and extended through the first half of the week, causing an 
advance. The increased number of sales in the market this week give 
evidence of# little better activity, but as so few stocks have taken 
part in this activity, the market still remains narrow in its compass 
and only a very small! percentage of the stocks have been touched 
by the brokers. Prices have been better than for a number of weeks, 
and the bulls have certainly held the balance of power in their 
hands. London selling of American securities were quite active 
during the midd le of the week. The fact was used for all it was 
worth asa bearcard. The street was staggered on Friday by the 
engagement of $7,100,000 in gold for Saturday’s shipment. This was 
beyond all expectation, and acted as a damper on values. The balance 
in trade is decidedly in favor of this country, consequently the only 
plausible theory that can be advanced in explanation of the move- 
ment is that gold is going on loans, in which case it will not impair 
our financial strength. Money on call was very plenty early in the 
week at 1% per cent. Later, in the face of gold exports, it ranged 
from 1% to 2 per cent. Time loans outside of Eastern cities aver- 
aged 5 to 8 per cent. It is hardly the time of the year to look for any 
particular activity in speculation, but the present conditions would 
seem to promise a very favorable outlook for the market of the next 
few weeks, in spite of the natural quietness that the summer months 
are sure to induce. The business of the banks shows an increase 
for the week, and the demand for money is rather better than it has 
been. There is no appreciable advance in rates, but funds are held 
a little firmer at the old rates. New York banks received $3,000,000 
from the interior this week and shipped $1,000,000. Sub treasury 
lost on operations and gold exports, net, $3,487,000. 


The Electric Stocks have played a minor part in the market 
this week in New York and Boston, but maintained as they always 
do their strength, and suffered little or no fluctuation. Seasons 
and financial conditions have less effect on this class of stocks than 
perhaps any on the list, and they remain firm, with a good demand 
for them always. Edison General has been quieter than usual at 
about three points below the highest figures that it recently 
reached, due simply to the lack of buying orders to stimulate the 
price. Thomson-Houston has not changed and has been quite 
active. There is a noticeable demand for the Thomson-Houston 
series, especially Series D. Recent sales have been small, but 
simply because the demand tends to raise the price beyond that 
of the orders. Thomson-Houston International Common stock 
touched a top figure by a small sale at 255. This stock 
never paid a dividend, but there is only a comparatively 
small amount of it, and the company’s business has always 
placed an enviable price upon it. Westinghouse preferred 
developed a little activity upon the declaration of a 34% semi 
annual dividend. 1t was quite freely bid at 94, and 790 shares sold 
at 95 to 9544. E. &] M. assent. certif. were in request and held for 
60. In fact, Westinghouse has had one of the most quiet weeks for 
along time, maintaining, however, its strength, although hardly 
developing anything new. About the only feature in the market 
was the annual meeting of North American, which is referred to 
elsewhere. Western Union was, as usual, quite active in a profes- 
sional market which afforded very little margin for profits, owing 
to stability of price, which ranged between 9434 and 95%, It was 
generally conceded that the stock is now selling at its intrinsic 
value, and that it will not advance unless there is a general upward 
movement in the market. Bell Telephone has recovered nearly all 
it lost by the sudden raiding when the decrease in the extra divi- 
dend was announced. It has since then become very evident that 
the company is not yet too poor to maintain the old rate, but only 
reisonably conservative. Commercial Cable did not receive a sale 
during the week, although it was bid 155 each day and was held 158. 
This has been its history during the past three weeks. American 
District Telegraph received some inquiry at 60 and was 
offered at 62, and American Telegraph and Cable lead a 
similar career at 84% and 86. Of the other stocks quoted below very 
little can be said, beyond the assertion that there isa lack of de- 
mand even for the best securities. The fact that they are held 
considerably above the figures offered, as is shown by the list, is in- 
dicative of a faith in their-value that will be apt to be realized 
upon a revival of general activity. 


Westinghouse Electric Company.— This company has 
leased the old plant of the Westinghouse Air Brake Company for 
4% and is now fitting the same for use. Increased facilities will 
enable it to add 50% to its producing capacity. Its railroad busi- 
ness is growing materially. It contemplates caring for a portion of 
the same at the Newark factory. 


Edison Electric [lluminating Company.— The stock of 
this company has advanced nearly 10 points in the last six weeks on 
investment buying. This has been prompted by its large earnings 
and the increase of its dividend from 4to5%. It has been paying 
the former rate since 1885. Its earnings were 6% on the stock for 
last year, and will, it is claimed, show 8% this year. It is using the 
proceeds of its new bond issue for additions to its plant and exten- 
sions toits system. It is not generally known that houses like 
Drexel, Morgan & Co., Spencer Trask & Co., Unger, Smithers & 
Co., and Blake Bros. & Co. are closely identified with the company. 


North American.—The annual meeting of this company was 
held in Newark on Wednesday. There was a short and ineffective 
fig ht on the part of interests hostile to the management to obtain 
control; it resulted in a complete victory for Mr. Villard, whose 
officers were all re-elected. The annual report submitted shows 
total assets of $10,718,513; liabilities, $2,846,822; income for the year 
ending May 31, $418,119; net cash income, $146,832. It showed that 
the company controlled 100 miles of operative electric street rail- 
way and the entire lighting system of the city of Milwaukee. By 
December 1 it will complete a similar plant in Cincinnati. The 
general purpose of the company is to push the substitution of elec- 
tricity as a motive power. It has the exclusive right to the devices 
of the Consolidated companies of this country and the General 
Electric companies of Berlin. Mr. Villard in explaining why 
the companies underwent so radicalZa decline, attributed .it to 
the financial stringency of last November, caused by the Baring 
failure. This put an end to almost all development in its field, 
thereby decreasing its revenue. It was also made next to impossi- 
ble to dispose of securities at anything like their face value. He 
claims that owing to his connection with prominent German capi- 
talists he was able to keep the company in a fairly good financial 
condition, and now expresses a belief that its future is most promis- 
ing. The stock sold up to Monday and Tuesday on the promise 
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that the mangement would issue a report. When the news of the 
meeting reached the street Wednesday afternoon it declined about 
two points to 18% and 14. Its weakness continued; ‘closing trans- 
actions on a pressure to sell were 1344 to 1334. Financiers who have 
analyzed the report state that the company is financially better off 
than was anticipated. They estimate the book value of the stock 
between 13 and 14. 


The United Electric Securities Company, of Boston. has 
issued its thirteenth call for sale to the company of $20,900 and $50,000 
of its collateral 5 per cent. bonds, second and fourth series respect- 
ively. 


The copper market continues quiet in new transactions and 
the electrical demand is good and is being supplied by current pro- 
duction. Sales this week were made as low as 11% cents for lake 
brands. The fact that there is very little @emand for casting cop- 

per proves that the consumption is almost entirely for electrical 
purposes. Exports of lake brands fell off materially during the 
week ending Saturday, amounting to 243,950 pounds against 800,413 
pounds of matte. The total visible supply in Europe and afloat 
thereto on June 2 was 53,737 tons. 


The Edison Electric Light Company, at Salada, Colo 
has filed with the Secretary of State a certificate of increase of 
capital stock from $30,000 to $50,000. 


Dividends.—The Westinghouse Electric and Manufacturing 

Jompany has declared a dividend of 34 per cent. on the preferred 
stock, payable July 1 to stock of record June 20. The Thomson- 
Houston Electric Company has declared a semi-annual dividend of 
3% per cent., or 874% cents per share on the preferred stock, payable 
July 1, to stock of record on June 14. The Boston & Great Falls 
Electric Light and Power Company has declared a dividend of four 
per cent., or $1 per share, payable July 1, to stock of record on June 
18. The Eastern Electric Cable Company has declared its regular 
semi-annual dividend of three per cent. on the preferred stock, pay- 
able June 27 to stock of record on June 20. 


New Work.—The North River Electric Light and Power Com- 
pany, of New York, announces that its capital stock has been in- 
creased from $200,000 to $400,000. Its debts and liabilities amount to 
$171,000. 


Increase in Capital Stock.—The North River Electric Light 
and Power Company, of New York, has increased its capital stock 
from $200,000 to $40°,000. The Brooklyn City Railroad Company 
has increased its capital stock from $6,000,000 to $12,000,000, which 
will be issued as the board of directors may direct. The object of the 
proposed increase is to pay for the cost of electrically equipping the 
company’s lines. 

Closing Quotations.—The following were the closing quota- 
tions of electric stocks on Saturday, June 18, 1892,in New York, 
Boston and Chicago. 


NEW YORK QUOTATIONS. 


Capital 
outstand- High- Low- 
Par. ing est. est. Bid, Ask’d. 
American Beil Tel........ 100 17,500,000 either eer wate ae 
Debentures subject to 
OE OS Bee a. abeee esas 2,000.000 


American District Tel.... 100 3,825,000 ee oe er 62 


American Tel. & Cable . 100 14,000,000 ce Sale ae 
Bankers & Merch’nts’ Tel. 100 3,000,000 te eee 
Central & So. Am. Tel.... 100 6,000,000 
Commercial Cables........ 100 =7,716,000 155 —s«158 
Debentures... .....-- ... 1,000,000 poe oe 
Erie Tel. & i. dat” iraiiha 100 4,800,000 
Gold Stock & Tel ..-.... 100 =5,000,000 
tee seat 500 500.000 Shea aeeod * Uoer 
Meoxteait Tal.... sic cere 100 =—2,000,000 least Saeki 
Northwestern Tel......... 50 =. 2,500,000 ee 
First Mort. Sinking 
SS hon oink oh Sax dine 500 =: 11,180,000 
Postal TOL, © CMO. 2 05s 50s . 10,000,000 
Southern & Atlantic Tel.. 25 948,775 Beis ees) Cee e 
Western Union Tel........ 100 15,000,000 94 95 9134 95 
Real estate bonds...... 1,000 1,219,000 Tat) eet eee : 
Debenture bonds. .... 1,000 4,920,000 
sinking fund 
I CU eet in va esa xe 500 841,266 Piel eeleS UC oan : 
Collateral Trust 5’s....1,000  8.181,000 pelt velgacah Score . 
North American...... .... 100 39.767,200 134% 14 134 1334 
Automatic Exhibition Co. 2,500,000 hig a 3 5 
Brush Ill. Co. of N. Y..... “50 1,000,000 vue” ‘Seoul ee 65 
Edison El. Il. of N. Y., ex- ‘ 
ie! gee a aa arg 100 ~—6,500.000 5 eda Pada: 86 
Certificates conv. into 
ORE. Joi etna Cisases Bes 128,390 
Ist m. redeemable at 110, 
SS RRR ET 1,000 2,500,000 fevet. ashe’ Sicaw os 
Edison El. ll. of Brooklyn. 100 750,000 wks oaaat? Se 90 
* *  Chicago.. 100 750,000 Pe ee 145 
sn So) i ee. < unable pudual= dace ies a 126 
Edison El. Lt. SmSCpe: i 000 2,009,000 Se ose 2 6 
Bonds << 30,000 Kode > eee a 80 
Edison Ore Milling Go.... ... 2,000,000 eee oo 20 
East River El Lig o Shien 100 ~—- 1,000,000 es Ta eae , 65 
General Electric... ..... 1,000 50,000,000 hes cv. 109 
-, _ Morris Electric...... has 500,( 00 oat. . ascn? sabes 65 
Phonograph...... .. . . 2,000,000 mete eden 2 4 
+ Phonograph __.... .... 2,000,000 Td) Salat 2 S 
Nomh American Phono- 
graph....-<.- ea akbeta-atl as’ \- See ane Seda 4 6 
Ww estinghouse Elec & Mfg. 
Co. lst p. 7 per cent. 


CAS ae as Kath cs be seis MO RATS 94 95 9434 95 
E. & M. Co. Assg...... 50 = 5,038,116 5834 60 isa ws 


BOSTON QUOTATIONS, 


Capital- High- Low- 
Par. ization. est. est. Bid. Ask’d. 
Thomson-Houston Elec.... 25 6,000,000 6554 6554 65% 6534 
Thomson Houston Elec. 


IIE 6s Cin wdeccas sies 25 4,000,000 29 0 29 2916 
Thomson-Houston Elec.— 

a se ree sh 40,000 eins dias 814 9 
Thomson-Houston Elec.— 

NONE 5 o-55 665s0060 554+ sh 120,000 7% aS 7% 7% 
Thomson- Houston Int’n’al 

SENG tracks nob kewaens. Ades 100 600,000 233 sane 250 260 
Thence: Houston Int’n’al 

WO Ea odes vccccce cess 100 400,000 ach Shee 103 105 
Thomson Elec. Weld.. ... 100 1,000,000 Pies. site 55 60 
Thomson European Elec. 

, ee eee 100 ~—- 1,500,000 eee ke ae 10 12 
Westinghouse Elec. —New 

CRA oe is Sk Rice .- 6,000,000 297% .... 2934 2934 
We stinghouse Elec.—Pfd. *: 4,000,000 18 47 48 48 
Fort Wayne Elec.......... 25 4,000,000 a 1249 12 
FortWayne Elec.—Ser. A. sh 80,000 Pee: Naas 74 i 
Detroit Blec .. ......ceces 10 = 1,000,000 cae 7%4 7% 
West End St. Ry. Co.—. 

Com 50 7,150,000" 76 734 74% 744 
West End St. Ry. Co.—Pfd 50 6,400,000 8954 895g 87 8734 
American Bell Tel ....... 100 15,000,000 206 23 206 21644 
Erie Tel. & Tel. Co........ .. 4,800,000 44% 44 44 45 
Mexican Tel. Co. 10 1,280,000... . 1.02% 1.10 
New Eng. Tel. & Tel. ‘Go... 10,304.60) 56 55 55% O56 
Tropical Tel. Co........... 10 400,000... aets 20 oO 





* Ex Dividend. 
CHICAGO QUOTATIONS, 
Following are the quotations of telephone and electric stock fur- 


nished THE ELECTRICAL WORLD by C. V. Banta, Jr., 167 Dearborn 
street: 


‘ Telephone Stocks: Bid. Ask’d. | Electrical Stocks: Bid. Ask’d. 


ChIGR@O:...05:00000- 220 4 Chicago Are Light & 

Central Union....... 5544 C8 Power O0....cecsee« 924% 93% 
Michigan ......... 87 90 Chicago Edison Co.. 160 i 
Missouri & Kansas.. .. 56 | 

Iowa Union.......... 20 25 | 





NEW INCORPORATIONS. 


The Delta Electric Company, of Cairo, Mo., has been 
formed; the capital stock is $150,000. 


Whe Central Light and Power Company, of Peoria, Ll., 
has been formed with a capital stock of $200,000. Tbe promoters are 
Walter Barker, J. Newell Ward and Walter 8S. Horton. 


The Kansas City Gas and Electric Company, of Kan- 
sas City, Mo., has been formed with a capital stock of $10,000. 


The Hamilton Electric Light and Power Company, 
of Hamilton, Wash., has been formed with a capital stock of $3:,000, 


The People’s Klectric Light aud Power Company, of 
Duquion, Iil., with a capital stock of $12,000, has been started. Its 
incorporators are I. B. Macklin, F. A. Blakeslee and H, E. Ross, 


The Edison Electric Light and Power Company, of 
Peoria, I1l., has been formed with a capital stock of $150,000. The 
incorporators are Hugh B. Wadsworth, Israel C. Pinkney, Jos. R. 
White and others. 


The Brighton and Bensonhurst Electric Railway 
Company, of Brooklyn, N. Y., has been incorporated with a 
capital of $200,000, This is to succeed the Sea Beach and Brighton 
Railway Company. 


The K. & W. Electric Company, of Bridgeport, Conn., 
capital stock $10,000, has been formed to buy and sell all kinds of 
electrical apparatus, etc. James L. Kimball, Herbert C. Wirt and 
W. C. Bryant, of Boston, are the incorporators. 


The Amethyst Electric Light and Power Company, of 
Creede, Colo., capital stock $200,000, has been formed to erect an 
electric plant for light and street car service. E. H. Magner, B. F. 
Kelly, J. P. Wallace and A. W. Brownell, of Creede, are the pro- 
moters. 





The Bloomsburg Electric Strect Railway Company, of 
Bloomsburg, Pa., capital stock $12,000, has been formed to construct 
and operate an electric railway in Bloomsburg. J. L. Dillon, C, 
W. Miller and C. W. McKelvey, Jr., Bloomsburg, Pa., are the in- 
corporators. 


The Kester Arc Lampand Manufacturing Company, 
of Chicago, Ill., capital stock $50,000, has been formed to manu- 
facture are lamps, electrical appliances, etc. J. F. Kester, C. J, 
Langhren, Thomas E. Mays, C. W. McMahon and Samuel L. 
Jacques are the incorporators. 


The New York Electric Equipment Company, of New 
York, capital stock $200,000, has been formed to manufacture and 
sell all kinds of electrical apparatus for the production of power 
and illumination, the equipment of plants, ete. Sigmund Berg- 
mann, 725 St. Nicholas avenue; Edward H. Johnson, 44 Broad 
street, and Philip H. Klein, Jr., 262 West 13lst street, all of New 
York City, are the incorporators. 





AFFAIRS: OF THE COMPANIES, 


Atlanta, Ga.—The Georgia Destahte Electric Light Company 
is under a process of attachment. 


Boston, Mas+.—The Freeman-Holland Company has been 
petitioned into insolvency by Buerkel & Co. 





Boone, la.—The Boone Electric Light Company has sold its 
franchise and plant to Messrs. Hunter and Vaughn of Belle Plaine. 


Kenton, 0.—The Kenton Gas and Electric Company has created 
a new office and elected M. C. McVitty as general manager. W. A. 
Ross retains his position as superintendent. 


Crown Point, Ind.—The Crown Point Electric Light and 
Power Company has been purchased by a Chicago syndicate, and 
will be operated under the direction of Mr. M. B. Rockwell. 


Chicago, Til.—An injunction has been granted to stockholders 
against the Nutting Electric Manufacturing Company to restrain 
the defendant from disposing of any of the assets of the corporation. 


Reading Railroad capitalists have secured a controlling in- 
terest in the Schuylkill Electric Railroad Company, whose lines 
now connect the boroughs of Pottsville, Yorkville, Port Carbon, 
Palo Alto and Jumbling Run. 


Marshall, Tex.—The Marshall electric light and gas plant, 
circuits, etc., have been sold under execution... They were bid in by 
the Westinghouse Electric and Manufacturing Company, and 
Emerson, Talcott & Co., for $4,610. 


Milford, Mass.—The Milford Electric Light Company has 
voted to hold its annual meetings on the second Wednesday in 
July, and that the board of directors shall not consist of less than 
five nor more than nine members. 


Portland, Me.—The annual meeting of the International Tele- 
graph Company was held on June 7, and the following officers 
were elected: President, Hanson M. Hart; clerk and treasurer, 
George E. Smith. Directors: Thomas Roche, Boston; Han. 
som M. Hart, Portland: T. A. Joselyn,” Portland; C. C. Bedlow 
Portland; Prentiss Loring, Portland; George EK. Smith, Portland; 
58. D. Bailey, Boston. 


Sandy Hill, N. ¥.—-The Sandy Hill Electric Light and Power 
Company makes this annual report to the Secretary of State: 
Capital, $100,000, of which $70,000 has been paid up. The assets are 
$140,000, debts $96,030.08. The directors are: Marcus C. Allen, 
William B. Baldwin, Charles T. Beach, John J, Cunningham, John 
H. Derby, J. Edward Howland, Grenville M. Ingalsbe and Sylvanus 
H. Kenyon, all of Sandy Hill. 


The stockholders ot the Brush Electric Light Com- 
pany, Rochester, N Y., held their annual meeting for the election 
of directors at the office of the company on South Water street 
yesterday afternoon. The following Board of Directors were elect- 
ed: George W. Archer, George C. Buell, Hon. Frederick Cook, 
Henry M. Craig, Jacob Gerling, John W. Martin, A. Erickson Per- 
kins, Eli M. Upton and V. F. Whitmore. 


‘Special Correspondence. 
NEW YORK NOTES, 


Orricr OF THE ELECTRICAL WORLD, 
167-176 ‘TIMES BUILDING, NEW York, June 20, 1892, } 


The Board of Electrical Control will hold a meeting to 
order the building of additional subways for the wires of the fire 
and police department. 

The Franklin Electric Company has moved from 136 
Liberty street to 106 and 108 Liberty street, where it has more com- 
modious and convenient quarters for its growing business. 

Mr. C. H. Davis, of 120 Broadway, is installing the lighting 
plant in the New Netherlands Hotel in this city. Thecontract calls 


for its completion August 1. Rope transmission will be used in this 
plant. 


H. C. Whitney, well known in the electrical field, espe- 
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éially among central stations and supply houses, has joined the 
forces of the Crocker-Wheeler Electric Company and will represent 
that company in its sales department. 


Plea for More Light.—A petition signed by some of the 
largest property owners on Fifth avenue has been presented to the 
Mayor and Board of Electrical Control, asking that subways 
be built and the avenue lighted by electricity from Forty-second 
street to Fifty-ninth street. 


Atthe Annual Meeting of the Erie Southwestern Telegraph 
and Telephone Company in New York the following officers were 
chosen: Levi Sprague, of Lowell, Mass., was elected president; C. 
J. Glidden, of Lowell, Mass., secretary and treasurer, and James 
McKenstry, of Cleveland, general manager. Twenty-one directors 
were also elected. 


Executors of Van Depoele’s Will.—Albert Wahl, of this 
city, and Charles A. Coffin, of Boston, president of the General 
Electric Company, have been appointed trustees and executors, 
without bonds, of the estate of Charles J. Van Depoele. The will 
was probated at Salem, Mass. The estate is valued at $50,000, with 
many large royalties not yet estimated. 


The Brooklyn Subway Board has addressed a note to 
President Lewis of the Brooklyn City Railroad, informing him that 
a@ permit from the board was necessary for the erection of poles and 
the running of wires, and also that a report of the number of 
miles of wires and poles is required by the board. President Lewis 
denies the authority of the Subway Commission to interfere, and as 
the expenses of the commissioners are paid pro rata by the com- 
panies over whose wires they have control, an effort will be made 
to evade such supervision. 


, Appointments in the Navy Ward Electrical Depart- 
ment.—A master electrician has been appointed at the Navy 
Yard, ae a result of the examination of the Bunce Board, which 
examined the 30 applicants that entered into active competition 
for the place out of nearly 100 that filed applications. The suc- 
cessful candidate is R. Sweetland, formerly with the Thomson- 
Houston Electric Company, of Lynn, Mass. In addition to Sweet- 
land’s appointment, J. Martin, of New Jersey, who stood second on 
the list, becomes quarterman electrician. He will be subject to 
the orders of the master electrician, and will receive $4.50 per day. 
The remuneration for the higher position will be $6 per day. 


The Board of Electrical Control at a recent meeting di- 
rected the Consolidated Subway Company to provide ducts for the 
use of the Fire and Police departments in a number of the city 
st@eets. The Consolidated Subway Company replied that in some 

f these streets there were no subways and in others the subways 
x isted, but were filled, and consequently it could not supply the 
desired accommodation. A resolution was offered directing the 
Sonsolidated company to furnish the ducts, but the counsel for the 
company raised the point that under the agreement of May 15, 1891, 
which turned over the low-tension work to the new Empire City 
Subway Company, it was relieved of such work. The resolution 
was changed directing the Empire company to supply one 24-inch 
duct for the combined use of the Fire and Police departments in 
the streets named. 


Trial of an Electric Block System.—An interesting exhi- 
bition was given on Thursday by the Strohm Automatic Electric 
Block System Company of Philadelphia, on the Brookiyn & Brigh- 
ton Beach Railroad. The operating power in this system is fur- 
nished by a small dynamo attached to the roof of the caband driven 
by;a small engine supplied with steam from the boiler. The cur- 
rent energizes a magnet which holds up an armature so long as the 
circuit remains complete. At the end of each block are contact 
plates placed between the rails and connected by wires strung on 
the telegraph poles. Brushes underneath the engine make wiping 
contact with these plates. Each engine completes the circuit in its 
own block, but opens that in the two blocks preceding and follow- 
ing it. The moment another engine enters one of these open blocks 
the circuits of both enginés are opened and the armature drops, un. 
locking the throttle lever, air brakes and whistle, so that both en- 
gines are brought toa standstill, and their whistles blown. It is 
said that the system worked very successfully at itstrial. L.H.H. 
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Kxeter, N. H.—The stockholders ofthe Exeter Machine Wor ks 
have decided to increase the capacity of the works. 


F. W. Ashcroft has closed a contract with A. F. Smith, Lynn, 
Mass., for lighting his new factory, corner Essex and Washington 
streets. It is for a 350 incandescent light Mather dynamo. 


Pierce Bros. & Co., of Leominster, Mass., are doing the con- 
struction work for the Natick & Cochituate Street Railway, 34 
miles; the Fitchburg & Leominster, 4 miles, and the Worcester & 
Milbury, 74% miles, , 

The Eastern Electric Supply Company, 65 Oliver street, 
Boston, has secured the contract for the overhead material, includ- 
ing the Winton insulators and switches, for the Citizens’ Street 
Railway at Fishkill, N. Y. 


Abington, Mass.—Ata meeting of the selectmen this week it 
was voted to grant a franchise to the Abington & Rockland Electric 
Street Railway Company. Tracks will be laid from the Rockland 
to the Brockton and Whitman lines. 


The Trolley Over Harvard Bridge.—In the Cambridge 
board of aldermen this week the West End Street Railway Com- 
pany was granted permission to operate the single trolley system 
over Harvard Bridge on condition that it shall take passengers to 
the Tremont House, or return, for one fare. 


A Boston inventor has been trying an electric carriage upon 
the roads of the suburbs for several miles, and it is reported to be a 
success. It is a two-seated vehicle, with a motor on the front axle 
and storage batteries under the seats. The normal discharge of 
the batteries is 55 ampéres at 40 volts, and the carriage can run 
about 60 miles without recharging. 


Municipal Plant at Attleboro, Mass.—At two special 
meetings the voters of Attleboro expressed themselves in favor of 
establishing an electric light plant. The town wasnotified that the 
North Attleboro Steam and Electric Company had entered a claim 
against it for $25,000 under the existing laws that, when a town 
votes to establish an electric light plant, it must purchase any that 
have existed within its limits. 

Waltham, Mass.— Now that the Newton Street Railway Com- 
pany has secured the right to extend its track down Main street in 
Waltham to the Watertown line, it will secure, as soon as possible, 
the right from the Watertown selectmen to build the remainder of 
the distance to the square. When this has been obtained it will 
commence construction work immediately, and it expects to get its 
cars running over the new route before the summer is ended. 

New England Telephone Employes’? Mutual Benefit 
Association at the second annual meeting adopted a new con- 
stitution and by-laws. The treasurer stated that $1,788 had been 
collected, and $1,390 expended during the past year, The following 
officers were elected: President, George H, Dresser; vice-presi- 
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dent, E. W. Merrill; secretary, H. G. McCoy; treasurer, J. A. Mc- 
Coy. Directors: F. C. Lucke, W. P. Whitney, George Cameron, O. 
W. Durgin, G. P. Pierce, P. H. Dacey, Charlies Oliver, W. A. Mc- 
Coy and F, T. Crockett. Ww. R. W. 


WESTERN NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, \ 
465 THE ROOKERY, CHICAGO, June 18, 1892. 


Sparkman Brothers, of Alvord, Tex., desire a short line 
telephone. 

F. H. Bevell & Co., a_ publishing house of Chicago, are in- 
stalling 50 Ward arc lamps. 

No applications for space in which to make exhibits at the 





World’s Fair will be received after July 1. 


The Jones Brothers Electric Company, 30 Kort street, 
Cincinnati, O., has secured the agency for the Jenney motor. 


The Jenney Electric Company, of Indianapolis, Ind., shipped 
a half dozen large motors t his week, among the number being a 35- 
h. p. motor. : 

Byan & Sweeney, No. 352 Minnesota street, St. Pavl, Minn., 
are using a horse clipper operated by a combined electric and com- 
pressed air movement. 


The Sioux City Engine W orks has opened an office at Room 
513, Security Building, St. Louis, Mo., where Mr. W. I. Brock, 
an electrical and mechanical engineer, will represent the com- 
pany. 

The Peru Glass and Carbon Company, of Peru, Ind., 
is completing arrangements to manufacture glass insulators during 
the coming season, and will shortly commence to book orders in 
advance for the several styles they will make. 

The MacLaughliin Motor Company, of Chicago, IIL, capi 
tal stock $1,000,000, has been formed to manufacture, promote and 
operate motors and cars and deal in patents. Stephen D. May, 
Michael Haley and Orlando Briggs are the organizers. 


Mr. J. H. Rotehame), president of the Columbia Lamp Com- 
pany, was in Chicago a couple of days this week, returning to St. 
Louis from the Northwest, where he completed some very satisfac- 
tory arrangements for the handling of the Columbia lamp. 


liar. Thos. A. Grier, the Western manager of the Bryant 
Electric Company, has moved his office from the Rookery to 1522 
Monadnock Building, Chicago, where he has ample room in which 
to display the very complete line of cut-outs, sockets, switches, 
etc., he is carrying in stock. 


The National Brvutherhood of Electrical Workers, 
Local Union No. 9, of Chicago, will give its first annual picnic at 
Central Grove on July 4. This local union now has a membership 
exceeding 450, while the Brotherhood has a total membership of 
over 4,000, distributed among 28 unions. 


Mr. Elmer P. Morris, of the railway supply department of 
the General Electric Company, called on friends in Chicago this 
week, while en route from Boston to San Francisco. Mr. Morris 
will visit all the principal Western cities before returning, and 
then will go South, returning by way of Washington. 


The National Photograph Association held its annual 
meeting at Chicago June 13, at which twenty of the principal com- 
panies in the country were represented. A phonograph acted as 
secretary and recorded the proceedings. The following officers 
were elected: President, A. W. Clancy, of Chicago; vice-president, 
E. P. Stone, of Omaha, Neb.; secretary, Walter S. Gray, of Chi- 
cago; treasurer, J. L. Andem, of Cincinnati. 

New Street Car Lines.—Work on the Van Buren street loop 
of the West Chicago cable line is being pushed and itis reported 
that negotiations for the settlement of the litigation arising out of 
the construction of the tunnel are about completed. On Twelfth 
street the electric line of the Siemens & Halske company is to be 
built as soon as the company’s plant is ready to manufacture the 
material. The buildings are now under construction near Blue 
Island avenue and Twenty-second street. 


The Peru Electric Manufacturing Company, Peru, Ind., 
is meeting with great success in introducing its fan motor for alter 
nating currents on the market, and many duplicate orders have 
been received. In addition to fan motors, the company also manu- 
factures sockets, switches, cut-outs of all kinds, binding posts, etc., 
having an extensive machine shop, equipped with the highest 
grade of milling machines and lathes for making the steel dies re- 
quired for the varied devices now being placed on the market. 


The launches which are to be used at Jackson Park for carry- 
ing passengers over the canals and lagoons during the World’s 
Fair are now being tested at Chicago. There are four competing 
companies: C. P. Willard & Co.,of Chicago, which has both a 
steam and pneumatic launch; the Electric Launch and Naviga- 
tion Company, of New York, whose launch was described in the 
last two issues of THE ELECTRICAL WORLD; the Columbia Launch 
Company and E. J. Meeker & Co., both of Chicago, and having 
both electric and steam launches. One boat is tested each day and 
a ten hours’ run is made over a 1,600-foot course. The launches will 
be loaded with sand bags, each weighing 140 pounds, to represent 
the carrying capacity of the boat. 

Bemis & McLennan is the firm name of a new electrical engi- 
neering and contracting company that has opened offices in the 
Chemical Bank Building, 85 Dearborn street, Chicago, with a view 
to handling specialties in addition to general construction work. 
Already they have secured the agency for the ‘* Mac”’ incandescent 
lamp, the sale of which they propose to push thoroughly in the 
West. They also have the agency for the flexible hard rubber tub- 
ing; the Keasey iron centre split wood pulleys; Crabb’s drill 
chucks; the Purity oil filter and several other standard articles. 
Mr. J. L. Bemis has long been connected with one of the large 
corporations, while Mr. Kenneth McLennan has installed nearly 
every form of electrical apparatus, and has had charge of some of 
the largest electric lighting plants in the country. F. DE L. 


~ CANADIAN NOTES. 


OrTTrawa, June 18, 1892. 

Nanaimo, B. C.—A system of electric railway has been intro- 
duced in the coal mines, to take the place of cars hitherto drawn by 
mules, 

Rat Portage, N. W. 'T.—The Citizens’ Telephone and Electric 
Company is calling for tenders for the furnishing of material and 
for the erection of a power house at the falls of Hebe. 

Brantford, Ont.—Arrangements are being made to introduce 
the Edison system of electric street railway shortly in this city. 
Some six miles of track will be at first laid, and work will be started 
within a few weeks. 

Ottawa, Can.—The Ottawa City Passenger Railway has se- 
cured power from Parliament to extend its line across the suspen- 
sion bridge to the city of Hull. One-half of the stock of this com 
pany has passed under the control of the Ottawa Electric Railway, 
and it is understood that electricity will at once be substituted 
upon it as a motive power, 
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Ottawa, Ont.—Arrangements have about been completed for 
the amalgamation of the Chaudiére and Standard Incandescent 
Light companies. The capital s'ock of the Chaudiére company 
(authorized) is $500,000. The directors are: R. Blackburn, Ex- 
Alderman Hutchison, T. Ahearn, W. Y. Soper, W.. Scott, J. W. Mc 
Rea, R. Hurdman, W. G. Hurdman and G. P. Brophy. The autho.- 
ized capital stock of the Standard company is $250,000. The directors 
are: Hon. E. H. Bronson, G. B. Berkeley, Powell D. Murphy, 
F. P. Bronson and W. G. Bronson. 





ENGLISH NOTES. 


(From Our Cwn Correspondent.) 
Lonpbon, June 8, 1892. 
Electric Lighting Provisional Orders.—The Board of 
Trade has granted 24 electric lighting ‘* franchises”’ as against 58 
last year. 


Electrical Communication with Lightships.—It is 
stated that the government is about to connect the various light- 
ships of the famous Goodwin Sands with the shore by means of a 
submarine telegraph cable. 


The New Telephone Company.—I hear that this enterpris- 
ing concern is really about to commence operations, and that it has 
already secured by some means or another nearly 3,003 subscribers 
in London. I may remind your readers that its motto is, moderate 
rentals and high efficiency, twin wires and underground conductors. 


Electric Lighting of the City of London.—Although the 
disturbance of the streets in the city, caused by the laying of the 
mains of the City-of London Electric Lighting Company, seems 
well nigh interminable, the company states that trenches are being 
cut at the rate of half a mile a week, and that 69,000 yards out of a 
total of 80,000 have been completed. 


National Telephone Company.—The National Telephone 
Company is about to absorb the last of the large old independent 
companies, viz, the Western Counties & South Wales Company. 
With the exception therefore of the potential competition of the new 
telephone company in the metropolis and its actual competition in 
Manchester, and of the Post Office at Newcastle, the National Tele- 
phone Company’s system covers without disturbance the erttire 
United Kingdom. 


A Supposed Electrical Fire.—A recent fire at a restaurant 
in the Haymarket, which was wired for the electric light, gave rise 
to the surmise that electricity was perhaps the cause. Absolutely 
no evidence was forthcoming to support this surmise, but a ram- 
bling statement on the part of an electrical expert at the coroner’s 
inquest, coupled with the fact that this expert’s remarks and those 
of thecoroner were hopelessly mixed up together, have, I am afraid, 
given the public the impression that electricity has been found 
guilty. 

The London County Counciland Electric Traction.— 
The London County Council, which always poses as the special pro- 
tector of the working man, will shortly discuss a proposal which 
has been made by one of its members to construct an underground 
electric railway 20 miles to the north and south of Whitechapel. 
The cost of this line is to be paid by the application of the “ better- 
ment” principle to the increased value imparted by the railway to 
the land. Workmen’s tickets are to be provided, not quite gratui- 
tously, it is true, but at a charge not exceeding 6d. per week for 20 
mniles daily to and fro. ‘ 


The London Electric Railway Schemes.—The corpora- 
tion of the city of London have decided to accept the offer of the 
promoters of the various electric railway schemes to excavate a 
large station under the roadway in front of the Mansion House, 
Royal Exchange and Bank of England. In return for this conces- 
sion, the electric railway people promise to construct staircases 
descending from the pavement at various points into a large circu- 
lar gallery 8 feet beneath the roadway, with a view of diminishing 
the congestion of the foot passenger traffic at this point. In view 
of the near approach of the general election, it is hopeless to expect 
that the various electric railway schemes will receive Parliamen- 
tary sanction this session. It is, however, proposed. in order to 
avoid expense and to save time next session, to take up the consid- 
eration of the bills at the stage at which they are left by the present 
Parliament. 


Electric Traction and the Telephone.—The annual gen- 
eral meeting of the Electrical Trade Section of the London Cham- 
ber of Commerce was held on Friday last, Major Flood-Page, of the 
Edison-Swan Company, being elected chairman, and Mr. Emile 
Garcké, of the Brush Company, together with Mr. Alexander Sie- 
mens, being elected vice-chairmen. The agenda paper was a 
lengthy one, and contained several items of the utmost importance 
to the electrical industry. The most important subject of discus- 
sion, however, was a matter which did not appear on the agenda 
paper, viz., the appointment of a Special Committee to deal with 
the attitude of the telephone companies toward electric trac- 
tion. As I have previously mentioned, the National Telephone 
Company has quietly secured the insertion of protective clauses in 
various electric lighting bills during the past few years which are 
of a completely one sided character. But this year this telephone 
interference has at last aroused what threatens to be a vigorous 
opposition, and it will have to encounter not only the scattered 
forces of those interested in electrical locomotion, but also the 
united army of the Municipal Corporations Association. 


The Government and the Telephone.—An important bill 
has been introduced by the Postmaster General accompanied by a 
still more important “ Treasury Minute” dealing with the latest 
proposals of the Post Office for the development of the telephone 
system of the United Kingdom. The bill provides for the expendi- 
ture of a million sterling by the Post Office for the purchase and the 
extension of telephone trunk wires. The ‘Treasury Minute”’ is a 
very interesting document. It commences by stating that the 
policy hitherto in vogie could not be continued, since on the one 
hand it seriously checked the extension of the telephone and on the 
other did not adequately protect the telegraph revenue. It then 
proceeds to point out that the telephone companies themselves could 
not be allowed to write down and deliver messages and cover the 
Kingdom with a network of trunk wires to the detriment of the 
property of the State. The proposal now is, that the companies 
should abandon their right to construct trunk wires and that the 
Post Office should purchase and extend the existing trdnk network. 
A submarine telephone cable is to be laid between Great Britain 
and Ireland and the entire trunk wire system to be thrown open 
to the public. Telephone exchanges will be connected to adjacent 
post offices for the transmission of telegrams by telephone, and 5 
per cent. is to be paid by the Post Office to the telephone companies 
on ordinary telegrams telephoned for transmission by public tele- 
graphs. The Post Office will in future, as far as practicable, provide 
the underground wires connecting the exchanges. The Post Office 
is also about to introduce a bill conferring upon the telephone 
companies something approaching compulsory powers for the erec- 
tion of wires necessary to the efficient conduct of their business. 
No further licenses are to be granted for the entire Kingdom, and 
no new licenses will be conceded to establish a telephone in 4 
provincial town, unless a formal resolution in its favor is passed by 
the municipality, and evidence is given of sufficient capital to carry 
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out the undertaking. In this way competition will not be excluded, 
but a check will be imposed on the formation of companies whose 
sole object is to force the existing licensees to buy them up. The 
“Minute” concludes with the following announcement: “It will be a 
condition of a license to a new company that their system must be 
constructed entirely of twin wires or metallic circuits, so that there 
may be an assurance of its efficiency.” . 








News (of the Week. ak 
THE TELEPHONE. 


Pendleton, Ore.—Work will be commenced shortly on an ex~ 
tension of the telephone line from Pendleton to Pilot Rock, and a 
further extension to Long Creek will probably follow. 


Albany, Ore.—The company that owns and operates the tele- 
phone line between Portland and Salem is putting up a line from 
Portland to Corvallis, from which place it will be extended to 
Albany. 

The New York & New Jersey Telephone Company com- 
plains that the wire of the Brooklyn City Railroad Company’s new 
trolley line on Third avenue seriously interfere with the telephone 
service, The trouble is quite certain to lead to litigation. It is 
possible that the right of the railroad companies to operate trolley 
lines may come before the new Electrical Subway Commission. 








THE ELECTRIC LIGHT. 


Delhi, N. ¥.—The Electric Light company has already 1,000 
lights engaged. 

Lacon, I11., was lighted for the first time by electricity on the 
night of Jane 13. 

St. Peter, Minn., will be lighted with electricity by July 4. 
The work of stringing the wires is rapidly going on. 

Yonkers, N. ¥.—Chas. A. Meadows has been granted a patent 
for an incandescent electric light for use of factories. 


Freehold, N. 3J.—Hammondton capitalists are trying to 
organize electric light and water companies in the town. 

Bridgeport, Conn.—The Scientific Society is in the market for 
wiring its building by electric lights. Address Secretary. 


Harrison, 0.—The citizens of West Harrison have celebrated 
the complet‘on of the water works and electric light plant. 

Deer Lodge, Mont.—The Electric Light Company is obliged to 
put in another 30 arc light dynamo to supply the present demand. 

Lancaster, Pa.—The Electric Light Company is putting ina 
number of Thomson-Houston lamps to replace the old Schuyler 
lamps. 

Columbus, Ind.—The contract for building the Commercial 
Electric Light Company’s new plant has been awarded to Dunlap 
& Coats. 

Grand Rapids, Mich.—The Peninsula Electric Company of 
this city has been awarded the contract for lighting the new police 
headquarters. 

Bridgeport, Conn.—Pleasure Beach is to be illuminated by 
electricity, and the plant is now in construction. The Edison sys- 
tem is to be used, and there will be 212 16-c. p. incandescent lights 
and six 1,200-c. p. arc lamps. 

Madison, Wis.—The Electric Light Company’s plant will be 
greatly enlarged thissummer. Work has been commenced on a 
new building which has a 70-foot front and is 146 feet deep. Two 
new engines will also be put in. 


Louisville, Ky.—At the next meeting of the Council a resolu- 
tion will be introduced to place electric lights on all the important 
streets where they are not already in use, so that the entire city 
will soon be lighted by electricity. 


Adams, N. ¥.—The town has made a five years’ contract with 
the Electric Light Company, and is to pay $65 per light per year for 
15 are lights of 2,000 c. p. to run 240 nights in the year. Extra lights 
are to be paid ior at the same rate. 


Pottsville, Pa.—The Edison Electric Nluminating Company 
has been awarded the contract for lighting the Pennsylvania Rail- 
road station. The interior will be illuminated by incandescent 
lights and three 2,000-c. p. arc lights will be placed outside on the 
platform. 


Kansas City, Mo.—An ordinance has been introduced into the 
City Council asking for a 30 years franchise for the Kansas City Gas 
and Electric Company, which, it is understood, is to be composed of 
the gas company and of several electric light companies now oper- 
ating in this city. 


Oelwein, ta.—A proposition has been made to the City Council 
by parties from Farley in reference to putting in an electric light 
plant. If the city will pay $1.00 per light per month for 40 lights 
it is agreed to put in an incandescent electric light system and 
maintain the same. 


Ord, Neb.—Mr. J. W. Perry has asked the City Council for a 
franchise for 22 years to erect an electric light plant in Ord. Mr. 
Perry agrees to furnish to the city 40 incandescent lamps complete 
and kept in repair, and also to pump with his engine the water used 
for the city, for which he is to receive $150 per month. 

Peoria, 1l.—Herbert Wadsworth, of Chicago, representing the 
Edison General Electric Company, is in the city to secure a fran- 
chise for his company, which contemplates establishing an electric 
light plant here. A franchise and permission to wire the entire 
city will be asked for at the next meeting of the City Council. 








THE ELECTRIC RAILWAY, 


Los Angeles, Cal.—The laying of the tracks in East Los An- 
geles is progressing rapidly. 

Carterville, Mo.—Electricity is to be substituted for mule 
power on the Carterville street railway. 


Milwaukee, Wis.—Electricity is to be used on the Clyburn 
street line of the West Side Street Railway at an early date. 


Washington, D. C.—The bill to incorporate the Washington 
and Great Falls Electric Railway Company has been passed by 
Congress. 

Rockland, Mass.—The railroad commissioners have refused 
to grant the grade crossing to the Howell Electric Street Railway 
Company at Nantasket station. 


Orange, N. J.—The Elieson accumulator system has been given 
& trial on the Newark and South Orange line, and it is reported 
that the car ran very successfully. 


Tapleyville, Mass.—The street railway company will be 
obliged to have a power station in the town, and a plant will be 
erected to be owned and operated by them. 


Dedham, Mass.—The selectmen of Dedham have voted to 


grant the petition of the Suburban Street Railway Company for a 
right of way through Dedham for an electric railway. 
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The Short Electric Railway Company report orders for 
additional appatatus from the Bloomington City Railroad Com- 
pany, Bloomington, Il ; ten 40-h. p. single reduction equipments 
and one 100-h. p. generator; South Covington and Cincinnati Street 
Railway Company four 40 h. p. single reduction equipment; Schuyl- 
kill Electric Railway Company, Pottsville, Pa., four 50-h. p. single’ 
reduction equipments; West End Street Railway Company, Rock- 
ford, Ill., six 20 h. p. Gearless equipments; Georgetown & Tenally- 
town Railway Company, Washington, D. C., two 40h. p. single 
reduction equipments; Wilkesbarre & Wyoming Valley Traction 
Company, Wilkesbarre, Pa., three 60-h. p. single reduction equip- 
ments, one 200 h. p. generator, and the Braddock Electric Railway 
Company, Braddock. Pa., one 40-h, p. single reduction equipments. 
The company has also closed contracts recently with the Baltimore 
Traction Company, Baltimore, Md., and the Janesville Street 
Railway Company, Janesville, Wis, 


LEGAL NOTES. 


Toledo, 0.—The case of Daniel Goslin vs. the Toledo Electric 
Light Company has resulted in a verdict of $2,500 for the plaintiff- 
The cause of action was alleged carelessness on the part of the 
company in assigning the plaintiff to do dangerous work in con 
nection with line wires. 


nnati, 0.—The Superior Court has decided the suit of the 
Brush Electric Light Company against the city in favor of the 
Brush company. The action was for the recovery of $50,000 depos- 
ited as a guarantee of good faith whena bid was made for lighting 
the city. The bid of the company was not accepted, and suit was 
then begun for the recovery of the deposit. 


Baltimore, Md.—Judge Morris, of the United States Circuit 
Court, has handed down an opinion in the case of the Interstate 
Telegraph Company against the Baltimore & Ohio Telegraph Com- 
pany and the Baltimore & Ohio Railroad Company, in which he 
holds that the complainant is entitled to a decree against the Bal- 
timore & Ohio Railroad Company for the amount of its judgment 
—$25,000. 

Decision of the Lamp Patent Case in New Jersey.—In 
the United States district Court for the District of New Jersey, 
Judge Atcheson handed down a decision to-day in favor of the Edi- 
son Lamp Company in a suit brought against it by the United 
States Elecuric Lighting company. The latter claimed that the 
Edison Company was infringing on a patent numbered 306,980, 
granted Oct. 21, 1884, to Edward Weston, for vreatment of carbons 
of the incandescent lamps. The process is used extensively inevery 
lamp factory in the country, except in the Edison company, but 
they had only made a few lamps embodying that principle, and it 
was of the nature of a test case. * 


PERSONALS, 


Mr. A. A. Kobinson has been selected as manager for the 
Detroit Motor Company, in place of Mr. Van Court, resigned. 


Prof. Robert H. Thurston will deliver an address at the 
commencement of the Ohio State University, Columbus, O., on 
Wednesday, June 22. 


Dr. Wellington Adams, of St. Louis, delivered his lecture 
**From Chicago to St. Louis by Electric Express’’ before the Frank- 
lin Institute on the evening of June 15. 


MISCELLANEOUS NOTES, 


Corrections for Wattmeter Beadings.—In THE ELEc- 
TRICAL WORLD of May 21, 1892, page 347, in an article on this sub- 
ject by Mr. Robert M. Friese, there is an error. In the first 
column, fifth paragraph, fourteenth line, the words “algebraic 
sum” should read “ geometric sum.’’ The two currents should be 
added geometrically; that is, by means of a parallelogram of forces, 
as explained a few lines below where this error occurs. 


Races by the Electric Light.—Races were run by electric 
light in St. Louis on Monday night at South Park. Twenty-five 
feet from each other were strung clusters of incandescent- lights. 
In addition a searchlight was placed at each of the turns. These 
searchlights ordinarily throw a ray which will reach several miles, 
but they had been toned down and gave an ordinary light which 
does not throw a shadow, and blends well with the regular incan- 
descent light. 


Manchester, N. H.—An electric club, called the Manchester 
Electrical Club, has been organized. The object is announced to be 
the improvement of its members in the study of eleetrical science 
and in the knowledge of its practical applications. The following 
officers have been elected: President, G. I. Hopkins; vice-presi- 
dent, J. Brodie Smith; secretary, Herbert W. Eastman; treasurer, 
E. J. Burnham; executive committee, G. I. Hopkins, E. M. Bryant, 
G. A. Corson and W. H. Fairchild. 


Electricity at the Chicago World’s Fair.—Sunday’s 
issue of the New York Herald contains an article on the World’s 
Columbian Exposition. Speaking of the electrical features of the 
Fair the article says: Twenty years ago little was known of elec- 
tricity outside of the telegraph. At this exposition it requires a 
building of nearly six acres to hold the different electrical inven- 
tions, and Edison alone will use up about an acre of space. An 
electricity firm of Berlin wants nearly an acre, and this firm has 
offered to spend $200,000 on its electrical exhibit. Edison is getting 
up new matter for the fair, and he proposes to show his kinetograph 
and other things which will be new. The exhibition of electricity 
in lighting and in power production will be shown in the different 
buildings in a way never dreamed of before. The electric plant of 
the World’s Fair will cost more than $1,000,000, and electricity will 
turn night into day. The electrical water display will surpass any- 
thing ever attempted. The great basin which runs from the lake 
to the Administration Building will be encircled with electric 
lights. and lights will be sunk under the water, and the effect will 
be a lake of gold. The fountain will flow over electric rays of all 
the colors of the rainbow, and there will be search lights, arc 
lights and all sorts of electrical appliances, even the most wonder- 
ful fireworks operated by electricity and made to go off by the 
playing of the keys of a piano-like instrument, so that they will 
change at the will of the player and produce wonderful fire pictures, 























Industrial and Trade Notes. 


The Fort Wayne Electric Company, through its Syracuse 
agent, Mr. E. Pardee, has furnished the dynamo for lighting the 
new office of the Syracuse Herald, and that paper expresses much 
satisfaction with its plant. 


The Elliott Electric Company has removed from Huron 
street to 80 East Prospect street, Cleveland, 0., where it now has a 
force of 15 workmen busy repairing old and building new arma- 
tures for electric light and power apparatus of all systems. 


George Cutter, of Chicago, is about to add a series of rheostats 
to his line of specialties, using a special wire imbedded in enamel, 
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This method gives resistance boxes of stich safety and compactnesé 
as to leave some of the older forms out of all comparison. 


The Campbell & Zell Company, of Baltimore, Md., has 
been awarded the contract for one 250 h. p. Zell improved water- 
tube boiler by the Fort Wayne Electric Company, of Baltimore 
City, and one 30 h. p. boiler for F. W. & F. B. Wildes, of Boston, 
Mass. 


Mr.-O. W. Maddaus, of 478 Sixteenth street, Brooklyn, N. Y., 
desires to correspond with any first class firms who desire to trans- 
act business with Russian firms. Mr. Maddaus is a native of 
Russia, a thorough business man, and has a wide acquaintance 
among Russian firms, as he has for years made a specialty of sell- 
ing American machinery, toels and implements in Russia. 


Messrs. J. Elliot Shaw & Co., of 632 Arch street, Phila- 
delphia, Pa., have just issued their June catalogue and price list of’ 
electrical supplies, including annunciators, bells, burglar alarms, 
push buttons, gas lighting apparatus, batteries and electro-medical 
apparatus. The pamphlet also contains a number of condensed 
tables giving information of value to users of electrical apparatus. 


The McLennan Specialties.— A new specialty isthe “Mac” 
paste for arc lamp rods that will enable the carbon man to quickly 
clean the rod without scratching the brass, which indirectly inter- 
feres with the regular feed. This paste, as well as Gates’ commu- 
tator compound and the Mac insulating compound, are now sup- 
plied to the trade by Bemis & McLennan, 8 Dearborn street, Chi- 
cago. ° 

The Westinghouse Electric Company has leased the old 
works of the Westinghouse Air Brake Company, including the 
foundry. These works will add largely to the producing capacity 
of the company. The foundry will be of especial value as it will 
enable the company to perform certain work which it new has 


done outside at a saving which is estimated to equal the rental of 
the leased works. 


The Ries Electric Specialty Company, of Baltimore, 
reports that it is having such a large demand for the Ries regulat- 
ing socket for alternating current incandescent lamps _ that it be- 
came necessary for the company to increase its facilities for making 
these regulating sockets. In order to meet the demand it was 
decided at a recent meeting held by the company to increase its 
capital stock to $150,000. 


Samuel F. Hodge & Co., of Detroit, Mich., have adopted the 
plans of the Berlin Iron Bridge Company, of East Berlin, Conn., for 
their new foundry, and have placed the contract with the Berlin 
company for the construction of the building. It is expected that 
this will be the most perfect and best appointed foundry in the 
Northwest. The general dimensions of the building are 86 feet in 
width by 161 feet in length. On each side there is a wing 23 feet in 
width. 


Tested Fuse Wire.—A second edition of this interesting and 
instructive paper is now being prepared by the Sperry Electric 
Mining Machine Company, of Chicago, for general distribution. 
Already the manufacture of fuse wire, which is but one of its spe- 
cialties, has assumed an importance of no small character and the 
rapid growth in the number and extent of orders necessitates hav- 
ing in stock a large quantity of every size and form of standard 
carrying capacity. 

The Meston alternating current fan motor is reported to 
be having an immense sale, and although the manufacturers pre- 
pared for a very large demand on the strength of their success last 
year, they are nevertheless already behind on their orders, and the 
demand is daily increasing. The Electric Appliance Company, as 
Western agent, reports a very large number of sales, and state that 
their orders come from all over the United States, from Maine, 
Oregon and south to Florida. 


A Desk Calendar.—No matter how witty a writer may be or 
how completely he is saturated with the subject in hand, it is no 
easy task to write 365 original and interesting paragraphs on the 
subject of a perfect black, that is, as itis claimed, not only far 
superior to but much cheaper than asphaltum. Yet this is what 
Mr. Bonnell, of the Nubian Iron Enamel Company, of Cragin, IIL, is 
doing, and to secure a specimen of his handiwork, more especially 
in the poetic line, it is only necessary to drop a postal card to the 
company, giving address with street number, and receive by return 
mail an attractive and convenient desk calendar. 


The Ball Engine Company has made the following ship- 
ments: Santa Cruz Electric Light and Power Company, Santa 
Cruz, Cal., one 200-h. p. tandem; Sandusky Electric Light Com- 
pany, Sandusky, O., two 130-h. p. simple engines, one 100-h. p. 
simple engine; Portland Railway Company, Portland, Me., one 250- 
h. p. simple engine; East Liverpool Western Electric Company, 
East Liverpool, O., one 200-h. p. simple engine; Electric Light Com- 
pany, St. Peter, Minn., one 100-h, p, tandem compound; Fremont 
Electric Light and Power Company, Fremont, Colo., one 80-h. p. 
simple engine and steam plant complete; Jackson Gas Light Com- 
pany, Jackson, Miss., one 100-h. p. simple engine and steam plant 
complete. 


A New Contracting Firm.—The new firm of Cummings & 
McCoy, who have recently located their office in the Cleland Bufld- 
ing, Detroit, Mich., as general contractors for laying of all kinds of 
underground electric wires and cables, and trenching for electric 
light and street railroad conduits, are well known in the field, Mr. 
J. F. Cummings having extensive experience with the Edison com - 
pany the past five years, installing stations and plants in different 
large cities. Mr. P. McCoy is an excavating contractor of experi- 
ence, having done the work of the Detroit Electric Light Company 
and other plants. Cummings & McCoy have patents for an entire 
new underground electric system, which have just been completed 
and are considered worthy of attention. 


The C. & C. Electric Motor Company, of New York, is 
sending out an extremely neat and useful catalogue, All the appa- 
ratus manufactured or handled by this company is fully illustrated 
and described, including generatore, motors, fans, cables and wires, 
rheostats, switches, shades, fixtures, etc. The informatiou concern- 
ing motors and generators is especially full, and each individual 
part of a complete machine is illustrated and named. This com- 
pany furnishes all the supplies necessary for the equipment of elec- 
tric light and power plants. Some of the most interesting specialties 
are the single and double pole switches, the automatic motor-start- 
ing box, the ventilating apparatus and the attachments for blowing 
organs. This catalogue reflects great credit on the company, and 
will be of great use not only to those who contemplate purchasing 
electrical supplies, but to those as well who are interested in the 
development of electrical apparatus and its application to the use- 
ful arts. 








Business Notices. 


Battery Cut-Out, Cheap.—Sensitive, reliable, never requires 
attention. Gas lighting much improved by its use. Electric Sup- 
ply Company, of 105 South Warren street, Syracuse, N. Y. 

Molds for casting battery zincs are made of iron and steel. We 
have just completed sets for the “ D’Infreville Patent Wasteless 
Zinc,” costing over $40 each, H. Brooke, 44 Barclay street, 
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Thirty-five-light, 2,000-c. p. American are dynamo in 
good condition, for sale at & bargain; also 750-light Westinghouse a)- 
ternator, with station appliances. Address E. T. Pardee, 10 Butler 
Building, Syracuse, N. Y. 

‘She New York office of the Consolidated Electric Stor- 
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age Company, 120 Broadway, is the sole agency for the sale of 
storage batteries for New York and vicinity. Purchasers desiring 
to secure the best terms should apply at that office to E. J. Moore, 
manager, 

Burlington Route— New Service.—A through Pullman 


Vou. XTX. No, 26. June 25, 1892, 


sleeping car, Chicago to San Francisco, is a feature of the Burling 
ton’s new service. This car leaves Chicago daily on the fast train- 
at 1:00 P.M., and runs via Denver, Colorado Springs, Leadville, 
Glenwood Springs, Salt Lake City and Ogden, arriving in San 
Francisco at 11:45 A. M., less than four days en route. 


OUR ILLUSTRATED RECORD OF ELECTRICAL PATENTS. 


{in Charge of W. A. Rosenbaum, 177 Times Bldg., N.Y.| 


U. 8S. PATENTS ISSUED JUNE 14, 1892. 


476,776. tlectric Railway; Richard W. Barkley, Brooklyn. N. 
Y. Inan electric railway, the combination of a diving bell, an elec- 
tric conductor passing there through, a contact piece, an insulated 
conductor leading from said piece, and means for moving said 

7 reciprocatingly into and out of said diving bell. (See illus- 
ration.) 


476,781. Electric Switch; Francis Broadnax, New York. Ap 
plication filed Nov. 3, 1890. Ina double pole switch, a rotating 
cam provided with a series of faces of conducting material, such 
as metal, and non-conducting material, such as glass, in the form 
of steps, the contact plates of each set being pe diametrically 
opposite each other and connected together by a conductor upon 
and around which the insulating material of which the cam is 
formed is molded. 


476,792. Electric Switch; Wm. M. Goodridge, Highland 
Park, Ill. Application filed Oct. 19, 1888. A circuit changing de- 
vice consisting in the combination, with a ——- block carrying 
four pieces in the same plane, of a rubber block provided witha 
slot through which the free ends of the springs are inserted, con- 
tacts arranged upon the opposite edges of said slot, a spring for 
holding the contact springs against the contacts on one edge and 
a push key for overcoming the resistance of the spring and mov- 
ing the block on its pivot to separate the contact springs from one 
line of contacts and close the springs upon the other line or set of 
contacts on the opposite side of the slot. 


476.793. Metallic Circuit House Telephone System; 
William M. Goodridge, Highland Park, Ill. Application filed 
Sept. 30, 1889. A telephonic system comprising a telephone and 
signal receiving apparatus ata station connected to a telephone 
line extending through several sub-stations, the line normally in- 
cluding at each of the sub-stations two line springs and the metal- 
lie body of Seer extending between the springs. the plunger 
being adap to be withdrawn from between thesprings, and 
aloop containing a telephone, terminating in contact points 
adapted to make contact with the springs when the plunger is 
withdrawn. 


476,813. Porcelain Insulator; James Pass and Albert P. 
Seymour, Syracuse, N. Y. Application filed March 21, 1892 A 
line insulator of porcelain or similar insulating material. having 
its socket, which fits upon a supportin,; pin, formed in a mass of a 
porous cement cast within the insulator and saturated with 
paraffine or similar water repellant substance. 


476,816. Electric Converter; Gustav Pfannkuche, Exeter, 
N.H.. and Alfred Pfannkuche, Cleveland, O. Application filed 
May 14, 1887. In an inductorium, the combination, with the pri- 
mary and secondary conductors, of a magnetic envelope sur- 
rounding or inclosing them and consisting of iron particles insu- 
lated from one another. (See illustration.) 
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476,818. Magvetic Inductor for Dynamo-Electric 
soem ipest Lazarus Simon Magnus Pyke and Edward Stephen 
arris, London, Eng. an lication filed Feb. 5, 1892. This inven- 
1 tion consists in the combination, with the soft 10-inch lamine, of 
thin lamine of a strengthening metal, preferably bard steel or 
bronze, interspersed with the soft iron laminre in the numerical 
roportion of from 6 to 12 of the soft iron lamine constituting the 
nductor, the first and last plates preferably being of strengthen- 
ing metal, and the whoie being united by bolts of, preferably, 
German silver. 


476,819. Field Magnet for Dynamo-Electric Machines; 
Lazarus Simon Magnus Pyke and Edward Stephen Harris. Lon- 
don, Eng. Application filed Feb. 5, 1892. In a dynamo.electric 
machine, a fleld magnet formed by the combination of an electric 
conductor, formed of or acting as a single coil, a single magnet- 
izable mass surrounding the coil on the inner and outer circumfer 
ences, and on one face and extending beyond the coil at the other 
face, and two sets of flat rings of magnetic metal fitting in and on 
the prolongations of the magnetizable mass, and formed so as to 
give projections adapted for the particular requirements desired. 


£76,826. Telephone Exchange Apparatus; Jobn A. Seely, 
Brooklyn, N. Y. Application filed Nov 25, 1889. The combina- 
tion, with a metallic circuit, including a subscriber's station and 
connected with switches distributed on ditferent switchboards, of 
« loop plug adapted to be inserted in one of the switches of said 
line, the loop plug being provided with two strands, one of these 
strands being provided with a permanent ground connection 
through a retardation coil and the other strand being provided 
with a key, and a source of electricity in a ground branch with 
which the key 1s adapted to be connected. 


476,827. Wire Cleat; Albert P. Seymour, Syracuse, N.Y. Ap- 

lication filed March 21, 1892. A wiring cleat having a base and 

p formed, respectively, with a recess and projection extending 

poeenny the whole length of the cleat and provided with two 

oles for clamping-screws, whereby wires may be bent and 

clamped at two points near the ends of the cleat and at one or 
more points between the clamping-screws. 


476,828. Clreult-Breaking Insulator; Albert P. Seymour, 
Syracuse, N. Y. Application filed March 21, 1892. A _ circuit- 
breaker insulator consisting of a solid block of porcelain or similar 
material, having grooves, slots or depressions at its opposite ends 
disposed at right angles to one another, and grooves in the side of 
the block extending from each slot or groove to the opposite end. 


476,829. Electric Switch; Albert P. Seymour, Syracuse, N. 
Y. Application filed March 21, 1892. Im an electric switch or 
other device having an operating switch spindle or shaft, the 
combination, with such spindle, of an attached imperforate cover 
of insulating material for ihe switch devices, serving also as the 
switch knob or handle and attached at its centre to the spindle so 
as to turn it. 


476,830. Compensating Alternating-Current Dynamo; 
Oliver B. Shallenberger, Rochester, N. Y. Application filed Feb. 
13, 1889. The combination. with a field magnet, of an armature 
revolving in the field of force established thereby, a second arma- 
ture, coils for establishing a field of force therefor, receiving 
currents from the first named armature, a wagnetic bridge piece 
between points of opposite polarity in the core of the first named 
armature, and supplemental coils wound upon said bridge piece. 


476,843. Current Alternator; Harry L. Tyler, Corning, 
Y. Application filed Oct. 6, 1891. In a ‘current alternator, the 
combination, with the commutators, of the brush-holders com- 
prising rectangular boxes erin & a series of independent com- 
rtments insulated from each other, a spring actuated follower 
ocated within each compartment and provided with an out- 
wardly extending stem, a bifurcated lever located on the outside 
of the holders and pivotally connected with the stems, the lever 
having rounded bearing ends, and of the contact brushes adapted 
to be ee clamped between the followers and the rear 
insula sides of the compartment. 





aa 
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476,845. Limiting Stop for Armatures; Richard Varley, 
Jr., Englewood, N. J. Application filed July 27, 1891. A limiting 
stop for an electric device, comprising a stop or stud and a com- 
pressible sleeve of elastic material in which the stop is locked by 
compression of the sleeve. 


476,855. Lightning-Arrester; Alexander Wurts, Pitts- 
burgh, Pa. Application filed Jan. 21, 1892. The combination, 
with an electric generator and translating devices supplied with, 
current therefrom, of an aerial electric conductor through which 
the current from the generator is transmitted to the translating 
devices and a bare conductor embedded in the earth and inter- 
posed between the aerial conductor and the generator. 


476,873. Electric Train Signal; Nathaniel Banks Cregier, 
Chicago, Ill. Application filed Oct. 27, 1890. In a train- 
signaling system, the combination with a closed circuit for the 
electrica: current of a series of magneto-motor generators and 
signaling devices located upon the engine and several cars of the 
train and included in said circuit, and another series of mechani- 
ca] generators also included in the circuit and located upon the 
several cars of the train, and a signal device upon the engine in- 
cluded in the circuit, but operative only by the current of the last- 
mentioned series of generators. 


476,887. Telephone System; Belizaire Marinovitch and Géza 
Szarvady, Paris, France. Application filed Sept 5, 1889. Ina 
telephone system, the combination, with a main line and a tele- 
phone therein, of a normally closed short circuit around the tele- 
phone, a circuit breaker in the short circuit, and a motor control- 
ling the circuit breaker and automatically closing the short cir- 
= after the latter has remained open for a predetermined period 
of time. 


476,935. Electric Bailway; Charles P. Tatro, Spokane, Wash. 
Application filed July 14, 1891. The combination with a continu- 
ous insulated conductor, a conduit inclosing the conductor and its 
insulation, and a plurality of vertically movable conducting 
yeaa held normally out of contact with the continuous con- 

uctor, and adapted to contact with the same when depressed, of 
a vehicle provided with a shoe having a vertically rigid and 
laterally flexible body to successively bear vertically on the 
plungers and depress the same. (See illustration.) 


476,964. Insulating Tube for Electric Conductors; Al- 
bert P. Seymour, Syracuse, N. Y. Application filed March 5, 1892. 
The combination, with the joist or other piece of wood. of a wiring 
tube of insulating material titting a hole in this piece of wood and 
held in place therein by lateral projections. 


476,970. Junction-Box; Craig Ritchie, Sharon Hill, Pa. Ap- 
plication filed March 22, 1892. In a junction or branch box for 
electric conductors, the combination of line bars or strips and 
brancb bars. the said branch bars crossing said line bars and be- 
ing provided at their ends with clamps or attachments for holding 
the branch and line wires. 


476,983. Pyromagnetic Generator; Thomas A. Edison, 
Llewellyn Park, N. J. Application filed June 13, 1887. An eiectric 
generator having, in combination, a magnetized body, an electric 
conductor located within the influence of its field of force, a 
source of heat for heating such body, and a moving director or 
thield alternately directing the heat to and cutting it off from 
such magnetized body. 


476,985. Trey for Electric Railways; Thomas A. 
Edison, Llewellyn Park, N. J. Application filed Nov. 21, 1890. A 
current collector for electric railways, having rods or spikes for 
making contact with the conductor, and a spring pressing each 
rod or spike outward. 


476,987. Electric Locomotive; Thomas A. Edison, Llewel- 
lyn Park, N. J. Application filed March 2, 1891. The combination 
of a motor, a shaft or axle,a movable block and a spring sup- 
porting the motor, and a second spring acting on the block in a 
direction substantially opposite to the strain of the motor and 
having strength sufficient to withstand the pull of the motor. 





No. 476,935.—ELEcTRIC RAILWAY. 


476,988. Lightning Arrester; Thomas A. Edison. Llewel 
lyn Park, N. ¥ Application filed Aug. 14,1891. The combination, 
with a circuit, of a lightning arrester which is destroyed bya 
single use connected thereto, and a fusible wire io the circuit 
of the lightning arrester, the fusible wire being of such con- 
ductivity and character that it will be fused by any current 
that will pass through the lightning arrester, whereby both the 
arrester and the fusible wire will be simultaneously destroyed. 


476,989. Conductor for Electric Railway:r; Thomas A. 


Edison, Llewellyn Park, N. J. Application filed Aug. M4, 1891. 
The combination, with the ties and rails, of a conductor sup- 

rted between the rails and above the ground, a supporting pole 
for the conductor standing in a transverse waterway, and a guard 
supported by the ties on each side of the conductor. 


a 

476.990. Electric Meter; Thomas A. Edison, Llewellyn Park, 
N. J. Application filed Aug. 26, 1891. The combination, with a 
meter in which current is measured by the weight of metal de- 
posited and having more thanone de ting cell, of a single 
weighing ae forming a part of the meter and common to 
all of the cells and in position or adapted to be moved into ition 
to weigh the cathodes without removing them from their cells. 
(See illustration.) 


476,992. Incandescent Electric Lamp; Thomas A. Edison, 
Lleweilyn Park, N. J. Application filed Jan. 24, 1891. In an in- 
candescent electric lamp, the combination, with a loop-shaped 
carbon filament connected with leading-in wires, of a third wire 
connected with the centre of the loop and extending outside the 
lamp and a wire extending from the top of the loop and supported 
by the lamp bulb. 


476,993. Electric Are Lamp; Thomas A, Edison, Llewellyn 
Park, N. J. Application filed Oct. 1, 189i. The combination, in 
an arc lamp. of a motor field m et, an armature therefor, polar 
extensions extending from the field magnet and a metal disc in 
the magnetic field formed by the extensions operatively con- 
nected to the motor shaft and forming a retarding device. 


477,049. Electric Clock Synchronizer; James W. DuLaney 
and Charles F. DuLaney, Canton, O. A filed Sept. 4, 
1891. Ina clock synchronizer, the combination, with a cam- 
shaped loop operatively connected with the minute hand, of a 
pivoted lever provided with a setling pin engaging with the loop, 
the electromagnets, the pivoted bell crank lever carrying the ar- 
mature atone end, and the link connecting the other end of the 
bell crank lever with the aforesaid lever. 


477,068. Fire Alarm System; Lewis G, Rowand, Camden, 
N. J. Apemostien: filed Dec. 14, 1891. In an electric fire alarm 
system, the combination of the central receiving station and its 
instruments, the main line extending therefrom to the local sta- 
tion and through the building, a shunt onthe main line, an elec- 
tro-magnet of nh resistance in’the shunt, a mechanical signaling 
alarm controlled by the resistance magnet, and a circuit breaker 
—* to make and break the main line circuit through the 
shunt. 


477,069. Fire Alarm System; Lewis G. Rowand, Camden, 
N.J. Application filed Dec. 14, 1891. A circuit breaker for a me- 
chanical s*gnaling alarm. comprising a ring of conducting mate 
rial extending entirely around the circuit breaker, and insulating 
portions so arranged on either side of the ring that the stoppage 
of the circuit breaker at a predetermined point after completing 
its ewes will re-establish the main circuit through another 
path. 

477,070. Fire Alarm System}; Lewis G. Rowand, Camden. 
N. J. Application filed Dec. 14, 1891. The combination of the 
main line, opposite relay magnets on the ingoing and outgoing 
wires, respectively, of the line,a contact drum, alternate insu- 
lated and conducting portions thereon, brushes on the main line 
in contact with said contact drum, mechanism for rotating said 
drum, an electromagnet controlling the mechanism, a local cir- 
cuit and thermostats or switches between the local circuit and 
the main line, the local circuit extending from the thermostats 
or switches through the controlling electromagnet to the ground. 
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No. 476.990.—ELEcrRIc METER. 


477,071. Annunciator; Lewis G. Rowand, Camden, N. J. 
Application filed Dec. 14, 1891. .The combination of the main 
circuit wires, an armature lever and contact, forming terminals 
for the circuit, an electromagnet, a circuit comprising a ground 
wire and ashunt of the main linein which the electromagnet is 
placed, a projecting toe on the armature lever, a hinged shutter 
and arms on the shutter. 


477,100. Electric Elevator; John H. Clark, Boston, Mass. 
Application filed June 5, 1891, In a hydraulic elevator system, 
the combination of an eievator, a tank or vessel to contain fluid 
to actuate the elevator, a pump to supply the fluid to the tank, an 
electric motor to operate the pump, a switch to control the cir- 
cuit of the motor, a cylinder, a piston located therein and opera- 
tively connected to the switch, a valve-casing provided with a 
port connected to the tank, asecond port connected to the cylin- 
der, and an outlet-port for the fluid discharged from the cylinder, 
and a valve in said valve casing to control the ports whereby the 
fluid is confined in the cylinder when the fluid in the tank is at a 
wepuerermatnes point, and the motor thereby maintained inoper- 
ative. 


427,101. Electric Welding; Charles L. Coffin, Detroit, Mich, 
Application filed November 6, 1889. The process of welding a 
continuous piece of metal by electricity, consisting in bringing 
together the edges to be welded, connecting the material on eac 
side of the joint with the poles of a generator of electricity, pass- 
ing an electric current through the material to be welded, inter- 
posing magnetic resistance to the direct passage of the current 
through the material without traversing the joint, and finally 
pressing the edges together to form the weld. 


477,146. Hlectric Lamp Socket Switch; Gwynne E. 
Painter, Baltimore, Md. Application filed March 17, 1891. The 
combination, with an electric lamp socket, of two sets of electro- 
magnets mounted therein, each set excited by a circuit independ- 
ent of the circuit of the lamp, an armature mounted up on a pivotal 
axis parallel to the magnets within the socket and oscillated by 
the said magnet, and a contact forming a terminal of the lamp 
circuit making contact with the armature and controlling the 
circuit in accordance with the operation thereof. 


477,175. Detachable Commutator; Charles H. Gaylord, 
Cleveland, O. Application filed Dec. 17, 1891. In combination 
with the armature of an electric motor or dynamo, a detachable 
commutator consisting of two or more metallic sections forming 
a cylinder or sleeve suitably insulated and threaded into a collar 

composed of two or more sections insulated and connected with 
the wires of the armature, the cylinder being in electrical contact 
we the collar arranged in co-operative relation with the 
orushes. 


477,182. Secondary Battery ; Henry Herbert Lloyd, Phila- 
delphia, Pa. Application filed Feb. 27, 1892. A_ battery plate or 
electrode composed of a conducting support and active material 
or material to become active and provided with insulating acid 
proof sheets covering the support and having clusters or groups 
of holes or perforations disposed to become active. 

Copies of the specifications and drawings complete of any patent 
mentioned in this record—or of any other patent i. since 1880 
—can be had for % cents. Give date and number of patent desired 
and address The W.. J. Johnston Co., Lid., Times Building, N.Y. 
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IS NOW READY. @& 
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|ALEXANDER, BARNEY & CHAPIN} 
General Electrical Supplies, 





20 CORTLANDT STREET, — NEW YORE. 


arvsoresnancoe'er om TUEKER ELECTRICAL CONSTRUCTION 


even power of Electric Railways. 





: per GENERAL CONTRACTORS, (st mmntae: 
re bot Tal nn Nos. 14, 16, 18, 20 re ST.y eth 4 


Philadelphia, 226N.3d St.  Ohicago, 468. Canal St, 







Opposite the Produce Exchange. 








» 122 Union Sq., N, Y. City. 





Many of the Best Plants in the Country Are Using 


——THE 


AMERICAN CIRCULAR LOOM COMPANY’S| 
“CANVAS JACKET.” 












‘edacageaoate L. a. THLLO . 


“Nos. 5 & 7 DEY. STREET. gn 


M SWOPACTORSES Sts AND IMPORTERS oF AND 
Ene Oe 


Telegraph, Telephone, Blectric ’ Light, is 
ci aad me General. 
extrical 





Insulated Wires and Cables. : 


BOSTON, 620 eo AVENUE. 
a SELLING AGENTS: NEW YORK— Co., 136 Liberty. St.; CHICAGO— 









Co., 242 Madison St.; Paes ay, Mibshell. & . Pepper & Hegister, 603 Provi- 





ALFRED F. MOORE, 
MANUFACTURER OF 
INSULATED ELECTRIC WIRE, 
FLEXIBLE CORDS and CABLES, 


200 and 202 N. Third St., Philadeiphia, Pa. 


wera ELEGTRIG RAILWAYS 


complete, by contract, or we act as consulting engineers. Write for free esti- 
mates or information. 


JG. WHITE & CO,, =iess= 29 BROADWAY,N.Y, 
ASHTON | VALVES 


Pop-Satety and Water Relief 
UNEQUALED FOR EFFICIENCY AND DURABILITY. 


THEH ASHTON VALVE COMPANY, 
BOSTON: 271 Franklin St. NEW YORK: 107 Liberty St, CHICAGO: 218 Lake St. 



















> STONE AND WEBSTER -MANAGERS i 
4 POST OFFICE SQVARE- BOSTON + MASS? ; ' 


REPORT.S SPECIFICATION S:DESIGN.S: EXPERT. 


























PERFECTED MOTORS. 430 West. 14th fest 14th St., New Vork. New York. 
>Hich Grape INCANDESCENT LAMPS | 


MANUFACTURED BY TH " r 
NeW YORK & OH10 COMPANY, WARREN, Ov/10. S I M PLEX Wl R 


. BE. Chapt Cu1oaeo, ILu,—The Electrical Engineerin 
& Supply Co., No, 981 The Rookery 8r. ‘Pav, Morn, —The Electrical Engineering & Supply t er 
Louis, a’—St. Louis Electrical 5 uy Oo,: Baw Faancisco, CaL;—International Blectrical 


Supply 
Sauibers & Devin; Gusts, Naty Be Downs tveheny Boas, "et Os Lamar, a HOO S A Cc T UNNEL. 
THE ee ae THE COMMITTEE ON UN DEC RraL AR gras 
JENKINS HSS FOR HIGH CPLA PRESCTIRE READ, AT THE RECENT MEETING OF THE WN A A RAGE 
Lice ASSOCIATION, CONTAINS THE FOLLOWIN 
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whan they h know they are not cuasinet the :insulation was too thin and would not stand, and the cons nstant 


tunnel is very wet, and in many places mews was evv 
JENKINS BROS.’ VALVES are vont with Trade Mark. | tunnel i er sys of os, a aaing I planet tee vive was Corer am 


JENKINS BROS. (PST i .. |ieiee cbt teste tt eters 


1 No. CANALST., CHICAGO. 
ant The wire now in use with which *‘ they have had no trouble ” ts 


BLACK CORE WIRE, | 
THE POPULAR WIRE FOR INCANDESCENT work. | SIMPLEX arcu WIRE.. 


SAFE AND RELIABLE. Write for Estimates to 


NEW YORK INSULATED WIRE CO./74. capiey FlecTRICAL 0, 620 Atlantic. Avenue, Boston Hess, 


W. GODFREY, Gen, Man. R. E. GALLAHER, fe:retary. GEO. CUTTER, Western Selling Agent, The Rookery Shen: th. ae te 






























-4 ARC LIGHT CARBON INDUSTRY ! & 


‘Having Interested Members of the 


STANDARD OTT, COMPANY ce 


—IN THE—— 


They have succeeded in advancing the price of coke to those not in the trust 


from $10.00 a ton to $15.00 a ton. 


_ would mean a corresponding advance (50 per cent.) in the price of carbons if WE had not secured a LARGE SUPPLY 
of crude material, which will enable us to take care of our customers for a long time to come. 











) OUR CARBONS ARE NOTED FOR THEIR 
AGENTS: 


SP «norms LONG LIFE, HIGH EFFICIENCY, LOW RESISTANCE. 


620 Atlantic Avenue, Boston. 


BOOTH & HAYDENS, 


25 ne Place, New York. ; as Sr ore er oe ge 
TEE sti North Beoed St, Puiedeipnia. | WYite us for samples and quotations before you contract for supply. 
: ees Sreree & CONSTRUC- ae ve 





eanesermtcc, | THE WASHINGTON CARBON Co., 


ELECTRIC Co., 
WORKS AT WASHINGTON, PA. PITTSBURGH, PA. 


OSTRANDER'S NEW IRON BOX ELECTRIC BELL. 











U. S. Government Test 
shows it will sustain load of 
78,200 Ibs. 

Has no bolts or rivets, 











and is quickly and securely — i pete : 

applied. Low prices and Pneumatic Speaking 

prompt delivery. aioe Mechanical Tubes, 
BURNHAM & DUGGAN Annunciators Whistles, ete. 

RAILWAY APPLIANCE CO..| w. e. OSTRANDER & CO., 195 and 197 Fulton Street, New Vork. 
70 Kilby St., Boston, Mass. Factory: DeKalb Avenue, near Knickerbocker, Brooklyn, N. 

















“LA GRIPPE.” 
ELMIRA RY, CHAIR Co. 


ELMIRA, N.Y. 
41 Dey St., New York. 


This Chair can be applied 
nusemes than any other in the 
market. The greater the straia 
the tighter the railis held. Write 
for description and prices. 


Absolutely no eaene —- comes 
on the head of the spike, 







 MIGA. 


There is no better quality in sia ie “alladinn tab-all abe market for all electrical uses than the East India 
Mica I offer. It is firm and strong, and splits easily and prices are low. It is now used 
by many of our largest consumers. I can supply either ruby or white, and of any size 
desired. If you have never used it, send for quotations and samples and give it a trial. 


GROUND MICA OF ALL GRADES FOR SALE. 
A. 0, SCHOON MAKER, 158 William Street; New York, 


MOULDED * WICA 


wife oe When 


sitet pinilactnpapaivesierspirapstin-tspunigacetiges penlaisipaiaialalialatint agi e 


ELECTRIC STREET “T RAILWAY INSULATION, 


——NOW MANUFACTL RED Bri: 


THE JOHNS-PRATT Co. 


(Manufacturers orf VULCABESTON.) 
ence eran re AEE RETAIN 


H. W. JOHNS MFC. COMPANY. 


SELLING AGENTS, 
S87 Maiden Lane, NEW YORK. 





“JOINT Caalk. 




















PHILADELPHIA. BOSTON. 


laniene ail - , . 2 — 


CHICAGO, 





ATLANTA. 


JUNE 25, 1892. THE 


WASHBURN & MOEN MAN'F'G CO, 


WORCESTER, MASS. 
San Francisco. 
MANUFACTURERS OF 


IRON, STEEL AND COPPER WIRE, 
Largest and Oldest Manufacturers o: 


lectrical Wire j World. 


ALL PERSONS SENDING FOR 
Catalogues or ordering articles 
advert in our columns will do |New York. 
as and our advertisers both a 
great favor by mentioning that 
they saw the advertisement in 


THE ELECTRICAL WORLD. |, 
CONNECTORS AND TERMINALS 


QUALITIES | for all Electrical Purposes. Incandescent Lam) 
or all makes of la 


AND 
For Electrical Purposes. and Cut-Out Terminals fi — 
EUGENF MUNSELL & CO., GENERAL ELECTRICAL SUPPLIES, 
218 Water St., New York. 
W. H. SILLS, 86 Lake St., Chicago, Ill. 


LATINUM 


Soran an Walle Pe 
a 
Bask ‘ive num Purchased. 


Send for Circulars and Price-Lists. 


McINTIRE’S PATENT 


HK & CO., 408-414 New Jersey 


ae FOR ELECTRICAL 
Mi f PURPOSES. 
‘Ratlroad Ave., Newark, N. J. | LOW PRICES. 


<n ~~ |BOWERS BROTHERS, 


ALL KINDS 121 Lake St., Chicago. 
ANDSIZES 


PORCELAIN 
Sarat 





For Electrical Purposes. 


INSULATORS, CUT-OUTS, Etc. 
PERU PORCELAIN WORKS, Pero, Ind. 


NEW. YORK 


—_— 
ES 


The following is a sample of numerous letters we receive: 


S. A. SELSER, ) 

DEALER IN NOTIONS, TRIMMINGS, ETc , ] 

No. 6 West STATE STREET. \ 
DOYLFSTOWN, Pa., June 13, 1892. 


THE LECLANCHE BATTERY CO., 111 To 117 E. 131st St., NEw YORK: 


GENTLEMEN: I believe a Leclanché Battery is supposed to run from 9 to 12 months 
without attention. It may be some satisfaction to you, as it was tome, to know that on 
Jan. 20, 1888, I put in twocells of ‘“‘GONDA” Battery to work four house bells, and re- 
charged, adding new zincs, Jan. 28, 1892—time, four years. 
touched in the meanwhile. Can you beat this record? 


The batteries had not been 
(Signed) S. A. SELSER. 


Mr. Selser don’t know the ‘‘Gonda Trade Mark Batteries”’ as well as we 
do. They have more lives than a cat. 
which, according to all rules and reason, should have died long ago and given us a chance 
Instead of that, after being refreshed with a stock of 


‘*Gonba” Zinc and a glass of ‘‘GonpbAa” Sal Ammoniac to wash it down, they are off on 


There are thousands of them all over the country, 
to replace them with new cells. 


a second or third term as if nothing had happened. From our point of view such be- 


havior is highly reprehensible ; but we can’t help it. It is the ‘‘Gonda” nature. 


THE LECLANCHE BATTERY C0., 


111 to 117 East 131st Street, 
NEW YORK. 


TURBINE WATER WHEELS, 


MANUFACTURED BY 


RODNEY HUNT MACHINE CO. 


Specialties for Electric Light and Power. 


Double the Power of most wheels. 


trolled by Regulator. 
at 1¢ gate, Holyoke Testing Flume. 


anteed. 
use; another 6,800 h. 


BOSTON OFFICE 
70 KILBY STREET. 


INSULATING OF EVERY KIND A SPECIALTY. 


The 0, MolIntire Oo., 13 & 16 Franklin St., Newark, N. J. 


Belting directly to dynamo. 
Easy working and tight c 
cellent workmanship, great durability. Moderate Prices and satisfaction guar- 
1,950 wheels sold in New England. One party has 87 of these wheels in 
.; another 7,409 a Ps etc,, etc. 
nished for Electric Light and Electric 
Write for catalogue and estimates on proposed plants, 


ELECTRICAL WORLD. iii 


29 JOHN ST., 


JAS. SCHAWEL & CO,, *2u@'S3Si8z: 
Sheet and Wire Supplied, All Sizes. 


PLATINUM, “sn: cute 8 
VULCANIZED FIBRE. 


THE ONLY ORIGINAL SUBSTITUTE FOR HARD RUBBER. 


Adopted by the leading Electric Light brag me and Manufacturers of Electrical Appara. 
tus in the United States and Europe, being a better non-conductor, lighter an 
more durable at half the cost. Send for comes and Price-List, 
LCANIZED FIBRE COMPANY, 
Wilmington, Del. New York Office, 14 Dey Street. 


) SILK BRAID 


For Incandescent Lamp Filaments. 


The greatest care taken in producing a uniform article. 
Used by the largest lamp manufacturers in the country, 
Samples and prices mailed free, 


BOSTON BRAID MFG. CO., 
__26 BEACH ST., BOSTON, MASS. 





‘The Ford-Washburn Storelectra Go, 


CLEVELAND, 0O., 


MANUFACTURERS OF 


MOTORS AND DYNAMOS, 


ARO AND INCANDESCENT. 


Antomatic Regulation, 
Simplicity and Durability. 


Mi The Only Machine Having a Perfectly Ven- 
tilated Armature. 


HIGH EFFICIENCY. 


CORRESPONDENCE SOLICITED’ 





OF F’LAIN MILLING MACHINES. 


Rack or Screw Feed, wo. 4% 
Geared or Plain. : 


OUR ILINE 


on ee 


THE GARVIN MACHINE COMPANY, 


Manufacturers of; and Dealers in, all kinds of 


MACHINERY ano MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Serew Machines, Hand 
and Engine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &, 


Plants for Manufacturers of Sewing Machines & Electrical Goods. 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts. [Catalogue sent on Application. } NEW YORK. 


Paul Hoenack, Mfr. of Electrical Instrumente 
jand Light Machinery. Bxperinensa work 4 
specialty. 191 and 193 Worth St.. N. Y. 


Se 


THE NEW ERA 


ELECTRIC 


GAS - LIGHTER. 


--=—Q— 


Absolutely safe from danger 
of leaking gas. Of simple and 
perfect mechanism. Uperated 
only by the key. Never fails to 
light. Cannot strain the most 
delicate fixture, 


SEND FOR CIRCULAR, 


American Electric Co., 


Office, 9 Milk St., 


Salesroom, 38 Bedford St. 


HORIZONTAL 
AND VERTICAL. 


High and Even Speed, Perfectly Cone | 
Beictesey 90,50 at full; 76,42 


osing gate. Ex- 


Large number of wheels fur- 
wer Transmission. Street Railways, etc. 


MAIN OFFICE AND WORKS: 
ORANGE, MASS, U. S&S. A. 
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HILL pre 
| GRAPHITE 
Clutch Works, 


PAIN T: 
CLEVELAND, O. 











Covers Two or Three Times 


MORE SURFACE, 


Lasts Four or Five Times 
LONGER THAN 









ANY LEAD MINERAL, OR METALLIC PAINT, 
FOR POLES AND IRONWORK it is Unequalled. 
Send for Circulars. 











EASTERN OFFICE : : 
5 Cortlandt Street, 


omsoago OFFICE, oa ae The Rookery. 
KANSAS CITY: 122land 1238 Unien Ave. 


‘sel DIXON CRUCIBLE CO., Jersey City, N. J. 
) For Electrical Purposes. 
SILK FOR INSULATING FINEST WIRE. 
ELEOTRIC LIGHT PLANTS All kinds Braiding Silk, 
« Erected & Furnished. 


Designed 
Clutohes made with 8, 4.apd'6 Arms . WILLIAM RYLE & CO., 54 Howard Street, New York City. 


a ONONDAGA DYNAMO CO. 


COPYRIGHTED BY ‘A. W. HILL. mission M: 
MANUFACTURE THE 


we Styce ““N’”’ IRON BOX BELL 
Averill Systems of Electrical Apparatus 


Lf you ave unable to find our style‘ N” Iron Box 
Bells at your supply house, write 
direct lo us for prices. For ARC AND INCANDESCENT LIGHTING, POWER 
TRANSMISSION, ALSO DEPOSITION 
oF METALS. 


H. E. & C. BAXTER, as 


Corner Bedford, Canton and Division Streets, Brooklyn, N. Y. ei F2G-E72P WALTON ST., SYRACUSE. 
. SPECIAL ATTENTION GIVEN TO EQUIPPING MILLS 


KARTAVERT gue ccrac conuce wows 


THE BEST SUBSTITUTE FOR HARD RUBBER. 


A HARD AND FLEXIBLE FIBER, 


IN SHEETS, RODSand TUBING, FOR ALL ELECTRICAL PURPOSES WHERE 
PERFECT INSULATION IS DESIRED. PATENT INSULATING CLEATS. 


THE KARTAVERT MANUFACTURING CO.,|| 


WILMINGTON, DHL. 


Magneto Call Bells, 


THE MAGNETO-ELECTRIG MFG. CO. 


——MANUFACTURERS OF—— 


MAGNETO-ELECTRIC GOODS, 


Magneto Call Bells, Magneto Testing Bells, Magneto Signal Bells, Extension Bells. 


The ** ECHO” Magneto Call Bells and other Magneto and Electrical Goods made| | 

by this Company have proved so satisfactory to those who have purchased and tested them | | 

at the Company has increased its facilities for manufacturing and desires to still further 
extend its trade. 

The Company is also prepared to estimate on and contract for the manufacture of all 
styles and classes of Magneto and Electrical Goods and Metallic Specialties generally, hav- 
ing superior facilities for producing high-class work at reasonable prices. 

For prices and discounts on goods, or estimates on work address 


The Magneto-Electric Manufacturing Company, 


OFFICE AND FACTORY, 518, 520 and 522 WEST 35th 8T., 
NEW YORK CITY. 


YORE. 











1002 & 1004 Arch St., Philadelphia, Pa., 


MANUFACTURERS OF 


——REGULAR RUBBER—— 
Incandescent +*» Battery Gords. 


Also Our Specialty, The Improved 


OEHRLE FLAME AND MOISTURE-PROOF CORDS. 


The best cord in the market. Indorsed and recommended by the 
Philadelphia Board of Fire Underwriters. 


Trial Order Solicited, Testing Samples Furnished on 
Application. 


YOUR POWER, 
& A V, . YOUR BELTS, 
YOUR MONEY 


BY COVERING YOUR PULLEYS WITH 


\ -s $HULTZ’ 
) PATENT LEATHER 
} — PULLEY COVERING. 


an a Qa an Al A HN CAE 
Send for Descriptive Circular W to 


SHULTZ BELTING CO., 


ST. LOUIS, MO. 
NEW YORK.N. Y.; 225 Pearl St., 
A. B. LAURENCE, Manager. 


BOSTON, MASS., 164 Summer St. 
GEO. T. KELLY, Manager. 


PATENTED MARCH 12, 1888. PHILADELPHIA, PA., 140 N. 3d St. 
PATENTED NOVEMBER 26, 1889, JAS. GARNETT, Manager. 


I 


Cardew Voltmeters. 





























Siemens’ Electrodynamo- 
meters. 

The Standard Instruments. 

Send for Descriptive Circular 


No. 290. 





SK Both belcs 12 ins. wide, both loaded the same. Competitor's belt left the pulleys; Acme kept its place. 


The Acme is patented andmade DAGE BELTING COM PANY. 


only by the 


FACTORY: Concord, N. H, BRANCHES: N York, B ,Cc s F Seen. 
Q U FE FE N & CO.., Pui LA DELPH 1A, eee Send for ound tee oat Peles en 
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Dividends for Central Stations. 











E have increased our line so that we can furnish ‘‘ Ward” Lamps for almost every kind of 

circuit, to pass any amount of current practicable. 

We make regular lamps; short lamps; ornamental lamps; all styles of focusing lamps ; 
lamps for street railway circuits; alternating current lamps; double carbon lamps for 
direct current, two in series on 110 volts. We can give you almost anything you 
5 want in Arc Lamps. All lamps well made, 
perfect mechanically and electrically. 

Many central stations throughout the 
country are deriving a large income from the 
use of “Ward” Lamps on their circuits. 

If you are a central station man, it will 
pay you to take hold of the ‘ Ward” 
Lamp, provided you are not already using 





them. 


Write us and see what we can do % 





ELECTRIC CONSTRUCTION & SUPPLY 00, 


ESTABLISHED 1881. 
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THE EASTERN 
Electric Light & Storage Battery Co. NOTI CE E 


ee eee ee ee BOX 406, LOWELL, MASS. In view of the decisions in the cases of Western Electric Manufac- 

uaxveacronens or THe NEW (89| MODEL “SORLEY” STORAGE BATTERY, | turing Company os. Chicago Electric Manufacturing Company, reported 

With all the Latest Improvements, in Polished Cabinet Cases. in 14 Federal Reporter 691, and Western Electric Company vs. Elec- 
trical Construction Company, e¢ a/., reported in the Western Hlectrician 
of Nov. 21, 1891, and a large number of cases in which mjunctions 
have been granted on the Gray Patent No. 172,993, Feb. 1, 1876, we 
claim, as owners of said Gray patent, the exclusive right to make, use 
and sell, or to license others to make, use and sell, apparatus covered 
by the claim of said patent, which is as follows: 

‘“‘The combination of a movable elevator car, the annunciator 
attached thereto and moving therewith, circuit closing and breaking 
signal keys on different floors, and mechanism whereby an electric 
current is maintained between the signal keys and annunciator with- 

— ==- ou interruption by the movement of the car.”’ 
SS Eee We have agentsin all the principal iw who will Spee 0 paensae 
a a ee saudard Bateery for  \uucensed by us, and will guarantee the satisfactory operation of same. 
ae ee ee mo raph Purposes. Ze oo | _, All persons are warned against making, using or selling electric 
Co.; South Dakota Phonograph Co; Montana Phonograph Con yo? Tlinols; ‘Texas Phonograph | 6)avator annunciator apparatus not licensed by us 
Storage Batteries for _feeing Ee Public Buildings, Private HResidences. 
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sunp pon Seuss Ghamonte db Enel WESTERN ELECTRIC COMPANY, 
Houliston & Hubbard, Agents, 211 Neave Building, Cincinnati, 0. | di wanes CHICAGO and NEW YORK. 


WIRED LOVE: 


+A ROMANCE:- 


— _ OF} — — 


DOTS AND DASHES. 
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MUR@r qa RON) a3 ean 
ONLY A SMALL NUMBER OF COPIES LEFT Neuen) 


«The old, old story,” in a new, new way, should be read by every 
one interested in the Telegraphic industry. 








Maer USGL aa sae 


42 MURRAY ST.NY. JY \ 


SEND FOR CATALOGUE ne 


SENT POSTPAID ON RECEIPT OF 75 CENTS. 


| 
| 
—_—_—————_ 
! 
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THE W. J. JOHNSTON CO., Ltd. 


167-176 TIMES BUILDING, NEW YORK. 








THOMSON-HOUSTON ELECTRIC COMPANY. 


i a a a 


CLASS F TRANSFORMER 


Sizes Carried in Stock—600, 1,000, 1,500, 2,600, 4,600, 7,500, 15,000, 30,000 Watts. 








EMBODIES x THE *« LATEST x IMPROVEMENTS. 


Box Filled with Oil and Hermetically Sealed. 


The oil greatly increases the insulation resistance and prevents deterioration and the form- 
ing of an arc from disruptive discharges. 

Contact between primary and secondary impossible. 

Core insulated from box, and connected to earth plate by wire, which carries off lightning 
discharges. 

Every Transformer is subjected to 5,000 volts alternating between primary and secondary 


before being filled with oil. 
NO FUSES IN BOX. 








° WS Sa EO 
THOMSON-HOUSTON ELECTRIC COMPANY, 
620 Atiantic Avenue, Boston, Mass. 831 New York Life Building, Kansas City, Mo. 
148 Michigan Avenue, Chicago, Ill. 1333 F Street, Washington, D. C. 
Gould Buliding, Atianta, Ga. New Kirk Building, Syracuse, N. Y. 
403-405 Sibiey Street, St. Paul, Minn. 115 North Third Street, St. Louis, Mo. 
116 Broadway, New York, N. Y. 264 West Fourth Street, Cincinnati, O. 
609 Arch Street, Philadelphia, Pa. iS First Street, San Francisco, Cal. 
425 Wood Street, Pittsburgh, Pa. Front and A Streets, Portiand, Ore. 
209 Alamo Piaza, San Antonio, Tex. Thompson Biock, Helena, Mont. 
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THE EDDY ELECTRIC MFG. c0 


Makes a Specialty of the Complete Equipment of Factories with 


ELEGTRIG POWER 


EDDY POWER GENERATORS, 


ANY SIZE UP TO 300 H. P. AND ANY VOLTAGE. 


. | THE EDDY ELECTRIC MOTOR 


Is Simple, Efficient, Durable, Economical and Always Reliable. 








bam oy THE EDDY ELECTRIC MANUFACTURING 60, 


WINDSOR, CONN. 


a. —_ ; me 136 Liberty Street, - : NEW YORK , 1417 & 1418 Monadncck my, -  OHIOAGO 
ae SST ee ge ae 30 Oliver Street, - - - BOSTON | Rialto Building, - - KANSAS OITY 
x. == See 506 Oommerce Street - - PHILADELPHIA | 134 East 6th Street, - - - §T, PAUL 





170 Second Street, - - #PORTLAND, ORE.’ 409 West M I ene nes Street, - - # DULUTH 


INDIVIDUAL ARC LIGHT== MOTOR CUT-OUT. 


e > Saves Mileage of Circuits, of Circuits, 

10 o'st00x | Secures Payment for Every Hour of Light. 
| 
| 


MIDNICHT., 


| 
. 
ee 


Makes Scattered Business Profitable. 
* Gives Central Stations Control of All Service. 


ELEGTRIG SEGRET SERWIGE GO., 45 Broadway, New York. 














CHAS. M. JARVIS, President and Chief Engineer. BURR K. FIELD, Vice-President. FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary. 


THE BERLIN IRON BRIDGE Go. 








DS € Vif 
Ne Ate . 














The above Wlastention. taken direct from a photograph, shows the goutruction of an Iron Truss Roof with a Traveling Crane, both of which were doviqned and belt hy us for the 
Narragansett Electric Lighting Co., at rovidence, R. I. The illustration is taken in the Dynamo Room, which is 63 ft. in width by 200 ft. in length. 
side walls are of brick and the roof of iron throughout, forming what is absolutely a fire. proof building, there being no woodwo — 
about it in any way, shape or manner to take fire and burn up. 


PLANS AND ESTIMATES FURNISHED. SEND FOR ILLUSTRATED CATALOGUE. 


Office and Works, No, 4 Railroad Avenue, East Berlin, Gonn, 
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ARTNA INSULATING MATERIAL. 


THE BEST IN THE WORLD. 
For Line and Other Insulation. Can Be Made in Any Shape Desired. 


ALBERT & J. M. ANDERSON, 


21 HAMILTON ST., BOSTON, MASS. 














THE NEW ENGLAND ENGINEERING CO. 


17 & 19 HARRISON AVE., WATERBURY, CONN. 
Contractors for the Complete Installation of Electric Light and Power 
Plants and the Equipment of Street 
Railways with Electricity. 
CORRESPONDENCE SOLICITED. 


a _ a 


THE SIMPSON NOISELESS MOTOR,| 


$10.00. $10.00. 











Speed, 900, 1,200, 1,600. 
—PRICE $10.00. 





Any in the Market. 


” SIMPSON ELECTRIC MFG. CO., 


39-41 WEST WASHINCTON ST., CHICACO. 


HEISLER ELECTRIC C0. 





—MANUFACTURERS OF— 


DESCRIPTION.—Horse power, 1-6; Voltage, 110; Weight, 22% lbs.; 


Durability, Efficiency and Appearanee Guaranteed Equal to 


I. S$. SPENGER’SISONS, Guilford, Gonn., 


FINE GRAY IRON CASTINGS °& *83uiiiesies? 


Sound and Smooth BRASS and BRONZE CASTINGS and HARDWARE. 


Castings and Finished Articles for Electrical Purposes a Specialty. 
SAMPLES SOLICITED FOR ESTIMATES. 


CORNELL FLECTRICAL ENCINEERING (0. 


45 BROADWAY, NEW YORK. 


CONSULTING & CONTRACTING ENGINEERS. 
COMPLETE EQUIPMENT OF ELECTRIC RAILWAYS. 





A NEW BOOK. 
CONTINENTAL 





Electric + Lighting + Apparatus Electric Light Central Stations, 


CONSTRUCTING ELECTRICAL ENGINEERS. 


Estimates Furnished for the Installation of Central Stations and 
Isolated Plants of the Following Types: 


Long Distance Series Incandescent System, 


For Streets, Stores, Depots, Pleasure Resorts and Mills. 


TRANSFORMER APPARATUS 


For Commercial and Domestic Illumination. 


Direct Current (Constant Potential) 


For Isolated Plants, such as 


BANKS, OFFICE BUILDINGS, HOTELS AND PRIVATE RESIDENCES. 


wt ARC APPARATUS. ¥+ 


STORAGE #« BATTERIES 


For Use in Connection with Direct Current Apparatus, 


Office, Drexel Building, PHILADELPHIA, PA. 





WITH NOTES OF METHODS IN ACTUAL PRACTICE FOR DISTRIBUTING 
ELECTRICITY IN TOWNS. 


By KILLINGWORTH HEDGES, 
M. Inst. C. E. AND M. InsT. E. E. 


In publishing this work the author has a twofold object : first, to enable the mem- 
bers of Lighting Committees and others taking up the question of the introduction of 
Electricity, to obtain a rapid survey of what has been done on the Continent of Europe, 
both on a large and small scale; and, secordly, to enable Electrical Engineers to follow 
those arrangements for distributing electricity which differ from the usual English prac- 
tice. 


CONTENTS 


Part I,—High Pressure Distribution with Altevnading, Currents and Transformers. In- 
cludes the systems adopted by: Ganz & Co.; International Electric Co.; Oscar 
von Miller; Alioth & Co.; Helios Co.; C. & E. tae Brush Co., London, and Ham. 
mond & Co., London. 


Part II.—Low Pressure Distribution by Continuous Currents, Either Direct or with Sec- 
ondary Batteries. Under this head we find accounts of the work done by the 
following firms, viz.: Schubert & Co.; Hagen Co.; Siemens & Halske; and the 
Allgemeine Elektricitats Gesellschaft; E ger & Co.; Khotinsky; Einstein, Bam- 
berg & Co.; Kremenezky, Mayer & Co.; Kummer; Esslingen & Co.; Naglo Bros.; 
Edison and Thomson-Houston companies; and Crompton. 


Part III.—Lauffen-Frankfort Power Transmission.—Electrical Measuring Instruments.— 
Conduits for Electric Mains.—Distribution of Electricity Compared with Gas.— 
Load Factors.—Network of Mains.—Interest of Gas Companies with Regard to 
Electric igeting. .—Continental Central Station Practice.—Cost of Electric Light 
Abroad. elative Cost of Electricity anc Gas.—Extracts from Board of Trade 
Regulations.—Electrical Measurements.—English and French Measures.—Re- 
sistance of Copper Wire in English and French Measurements.—Explanation of 
Technical Terms. 


25 Folding Plates and 163 Illustrations. 240 Pages. Cloth, $6.00. 


Copies of the above book, or of any electrical book published, promptly mailed to any 
address, postage prepaid, on receipt of price. Address 


THE W. J. JOHNSTON CO, Ltd., 


167-176 TIMES BUILDING, NEW YORK. 








MANUFACTURED BY THOS. H. DALLETT & CO., 
YORK ST. AND SEDGELEY AVE., PHILADELPHIA, PA. 


Electric Noists, Electric Drills, Special Motors. 


We Guarantee High Efficiency Best Mechanical Construction, Perfect Regulation, No Sparking. 








NEW YORK OFFICE, 126 LIBERTY STREET. 
Complete Power or Ligh! Planta Installed. 
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Westinghouse Electric & Manufacturing Co, 


$$$ SS ° 


NO TICE. 


The Westinghouse Electric & Manufacturing Company will, at its own cost and expense, defend any and all suit or suits that may be 
instituted by any party against Purchasers for. the alleged infringement of patents, when such alleged infringement shall consist in the use 























of apparatus manufactured and sold by it. 





We call the attention of users of electric railway and lighting apparatus to the attempts being made by the Edison-Thomson- Houston 
electric combination, or Trust, to secure by threat and otherwise a monopoly of the electric lighting and power business, which they are not 
entitled to, and cannot secure by means of their patents. If they could succeed in frightening users into entering into contracts binding them 
to take only the apparatus supplied by the Trust, then such users would be subject to a contract which they might have some difficulty in 
setting aside. 

A proposed contract, submitted by the Trust to one of our customers, indicates that they intended to bind such customer to use exclusively 
apparatus manufactured by the Trust, and on such terms and for such prices as the Trust might name from time to time ; and it is a fair pre- 
sumption that the Trust would exact a margin of profit greatly above what is generally considered a fair manufacturing profit, in order to pay 
dividends on their immense capitalization (fifty million dollars capital stock, ten millions of which is preferred), and the interest on the pro- 
posed issue of ten millions of bonds. 

The users of electric lighting and power apparatus, however, by refusing to purchase except upon the terms and conditions on which 
they ordinarily purchase machinery, 7. ¢., with the right to go into the open market unhampered to purchase their future supplies, or 
repairs, or alterations (as they should do), will always be free to'select the best apparatus and details. 

The Westinghouse Electric & Manufacturing Company sells all of its apparatus and makes all of its contracts on the abov< basis, ard 
has never done otherwise, relying for future sales upon the merit of its apparatus. 

We suggest the following as worthy of your careful consideration : 

1. Enter into no contract with any electric light or power company except with respect to each purchase, and see that there are no hidden 
limitations or unreasonable provisions. 

2. See that every contract contains a clause substantially as follows, for your protection as to patent matters, which lause is inserted 
in all of our contracts : 

‘‘The Company shall, at its own cost and expense, defend any and all suit or suits that may be instituted by any party against the Pur- 
chaser for the alleged infringement of a patent or patents, when such alleged infringement shall consist in the use of any apparatus, machinery 
or device, or parts thereof, manufactured or sold by the Company, for which the Purchaser shall have made all payments then due, provided 
that immediate notice of the institution of such suit or suits be given in writing by the Purchaser to the Company, and that the Purchaser 
shall permit the Company, through its counsel, to defend the same, and shall give all needed information, assistance and authority to enable 
the Company to do so, and thereupon, in case of an award of damages in such suit or suits, the Company shall pay such award, but the Com- 
pany shall not be bound to defend any such suit or suits, nor to pay any damages therein when the same shall arise by reason of the use 
of parts not furnished by the Company.” 

3. Bear in mind that the agents of the Trust and its stockholders are numerous, and that specious arguments may be advanced and 
threats used to induce you to bind yourself to purchase apparatus only of the Trust. 

4. If users of electric apparatus will act judiciously, then no Trust or combination can expect to receivea higher price for apparatus 
than is warranted by fair competition. 

When the Westinghouse Electric & Manufacturing Company entered upon the manufacture of railway apparatus, the price charged by 
the present members of the Trust was about $3,500 per car equipment. One-half of the above figure is the asking price to-day, and this 
reduction has been brought about by competition. 


What the Trust would charge uf there were no competition. 


The members of the Electric Trust (Thomson-Houston, Edison General, Ft. Wayne and Brush companies) made bids for the incandescent 
lighting of the World’s Fair, in each instance amounting to about $1,800,000, and they have since offered to do the same work for 550.000 
the result of our competition. ' 


i asceeatnenetinemeennanenienmeenntemmmenmneimmetiaetteaenametieemaeene tee 
We invite the co-operation and support of all users of electric apparatus who desire to haye the benefits of competition 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, 
PirtspureGH, Pa., April 29, 1892. vLN | 





Agents for Canada; AHEARN & SOPER, Dttawa, Ont, 
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“<OUR CLAINS} 


1st. We are the Pioneers in advocating the system of single wires in conduits and demonstrat- 








ing the Duplex or double conductors unreliable and dangerous. 
2d. That th WULCA ELECTRICAL WIRE DUCTS will 
stand the action of CEMENTS, PLASTER, ACIDS, etc. 


3d. We guarantee our customers absolute protection against all suits for infringements in using 


our Vulca Wire Ducts and completed system for Interior Wiring. 


NEW YORK INSULATED WIRE COMPANY, 


Smith Building, 13,15 and 17 Cortlandt Street, NEW YORK. 78, 80 and 82 Franklin Street, CHICAGO. 
AGENTS: TORONTO CONSTRUCTION & ELECTRIC SUPPLY COMPANY, TORONTO, CANADA. 


U “4 | oO N\ MA R D WA me £ Cc re) on electrical subjects mailed to any address in the world, POSTAGE 
a9 PREPAID, on receipt of price. Catalogue of Electrical Books free. 
Address THE W. J. JOHNSTON CO., Ltd., 


TORRINGTON, CONN., Times Building, N. Y. 


WOODWORK FOR ELECTRICAL PURPOSES, NASSAU CAPSULE BATTERY. 


In all Foreign and Domestic Woods ; Push Button Shells, Bell Boxes 
Rosettes, etc. , etc, 
EK. M. F., 1.07 


ELECTRO-PLATING IN GOLD, SILVER, NICKEL AND BRASS. 

Co = Pass 7 
COMPANY, New York, 192 Broadway, b |, es 
Is the only Company in the United States that Actual Size. § = SS — Current, 
makes a specialty of manufacturing under own a 
patents, Electric Are Lighting Apparatus for every iF 2.20 Amperes. 
purpose, including the finest Arc Lamp in every —— - — - - ; 
respect, suitable for any class of interior lighting, 
with plain or ornamental Gxtures, can be used on SMALLEST EFFECTIVE BATTERY IN EXISTENCE. 
incandescent circuits, on any voltage from 65 up-| py 
wards, in series or single, or on are circuits of SS ES: Power Constant. Perfectly Dry. 


i hs eater anf pee i. +i,2% EE irr) 
Oe standard current. _ standard rdcurrent. SAMPLE BY MAIL, $1.10. 
NASSAU ELECTRICAL COMPANY, 112 WHITE STREET, NEW YORK. 


ry AG = RFR SONBUTE 











Ui CRASS Ne 


ners oF DY NAMOS For LIGHTING: 


UNE cEe 4 POSE 1 . 
o Pe WSS | SEND FOR A COPY OF OUR 
EVER YTHING er DESIGN AND HIGHEST EFFICIENCY. 





NEw 


Bradbury-Stone Storage Battery Co. ¥ ILLUSTRATED & 


LO WELL, MASS. 





THE IDEAL STORAGE BATTERY CATALOGUE 
am FOR 
ELECTRIC LIGHTING AND POWER. No. 7. 
Phonograpnhs, Sewing Machines, Coffee Mills, Fan Motors, 
Surgeons’ and Physicians’ Uses, etc. Bess 
—— J UST ISSUED.=— 
K * "'TRADE-MARK. 


INTERIOR CONDUIT & INSULATION (0, 


42 and 44 BROAD ST., NEW YORK. 





That section West of the Missouri River (except? Louisiana) is controlled op the Western Electric 
Storage Battery Co., 815 N Y. Life Bidg,, Kansas City, M EDW’D H. JOHNSON, _EDW'D H. JOHNSON, President. 


BATTERY CELLS, any Sa or size, made at short notice. SHEET, ROD, TUBING always on hand, 


ESTIMATES FOR SPECIAL WORK GIVEN. 


LHE GOODYEAR YULCANITE Co., 


Qffice, $5343 Broadway, New York, Factary, Morrisyille, Pa, 














June 25, 1892. THE ELECTRICAL WORLD. xi 


THE IP &| >. SISTEN'FEED-WATER PURIFIER AND HEATER 


DRIVING DYNAMOS. _ ROMEONEAL OFXER) 


Send for our new catalogue giving full descrip- 
tion. If you are cramped for room, or want each 
dynamo independent, it will certainly interest you. 


PERRY & DEMERITT, 


Sole Manufacturers, 
MONTPELIER, - - ents 











“sé, | : 
Removes all Impurities. Entirely Prevents SCALE in Steam Boilers. 


CATALOGUE ON APPLICATION, 


STILWELL & BIERCE MANUFACTURING CO., 


DAYTON, OHIO. 


a ee 


ee ee MICH., EXPERIMENTS WITH ALTERNATE CURRENTS 
Of High Potential and High Frequency. 


Ventilator Fans wii 


THE OLDEST. THE BEST. 156 Pages, with Portrait and 35 Illustrations. Cloth, $1.00. 
Requiring the Least Power to Operate. 





Chicago Agency, 8: 823 Home Insurance Building, 











This book gives in full Mr. Tesla’s important lecture before the 
earner Ee Lonpon INSTITUTION OF ELECTRICAL ENGINEERS, which embodies the 
ESPECIALLY ADAPTED FOR results of years of patient study and investigation on Mr. Tesla’s part 
of the phenomena of ALTERNATING CURRENTS OF ENormMoUSLY HicH 
FREQUENCY AND ELECTROMOTIVE FORCE. 
a Every Electrician, Electrical Engineer or Student of 
Electrical Phenomena who makes any pretensions to 
es) thorough acquaintance with recent progress in this 
Furnished with Direct-Attached | important field of research which Mr. Tesla has so 
Motors it Required. ably developed must read and reread this lecture. 

The book is well illustrated with 35 cuts of Mr. Tesla’s experimental 
apparatus, and contains in addition a biographical sketch, accompanied 
by a full-page portrait, which forms a fitting frontispiece to a lecture 

which created such widespread interest. 

Copies of the above or of any other Electrical Books published, 


NOW IS THE TIME T0 VENTILATE will be promptly mailed to ANY ADDRESs on receipt of price. Address 


= Send for Price-Lists and Catalogues, 
MENTION THIS PAPER. 





NIKOLA TESLA. 


And this is the Means. THE W. J. JOHNSTON COMPANY, Ld., TIMES BUILDING, NEW YORK. 
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THE PIONEER LOW SPEED HIGH GRADE MACHINES. 


Perret Electric Motors, 


All sizes for all purposes. ‘Thousands now in use. 


PERRET ELECTRIC LIGHT SYSTEM, 


COMPLETE APPARATUS FOR ISOLATED PLANTS, 


THE ELEKTRON MANUFACTURING CO., 


SPRINGFIELD, MASS. 
NEW YORK OFFICE, 89 LIBERTY STREET. 


SELLING AGENTS: 
Washington, D. C., J. U. Burkett & Co., 1409 N. Y. Ave. | St. Paul, Minn., F. J. Renz, 360 Minnesota St. 
New Orleans, La., The Buchel Machine Works, 101 Conti Street: Philadelphia, Pa., Pennsylvania Machine Co., 29 North 7th St. 
E, P. Nicholson, §13 Society for Savings Building, Cleveland, O. 
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Alphabetical Index to Advertisers. 


Classified List of Advertisers. 


Agents—World’s Fair. : 
orld’. Fair Mfr.’s Exhib. Eng.&Const.Co. 
Aluminium, 
ttsburgh Reduction Co. 
Apnunciators. 
troit Electrical Works. 
Partrick & Carter Co. 
Are Light Cord. 
Globe Electric Cordsge Works. 
Samson Cordage Works. 
Silver Lake Co. 
Asbestos. 
Johns Mfg. Co., H. W. 
Bankers and Brokers. 
Perry & Noyes. ° 
Batteries. . 
Bradbury & Stone Stor. Battery Co. 
Detroit Electrical Works. 2 
Eastern Elec. Light & Stor. Battery Co. 
Edison Manufacturing Co. 
Gibson Electric Co. 
Gooding, Beinert & Co. ; 
Himmer & Anderson Dry Battery Co. 
Kidder Mfg. Co., Jerome. 
Law Battery Co. 
Lecianche Baitery Co. 
Nassau Electrical Co, 
National Electrical Mfg. Co. 
Partrick & Corter. 
Storage Battery Supply Co. 
Battery Jars. 
Brookfield, Wm. 
Battery material. 
Klepstein, A 
Belt nee 
Jewell Belling Co. 
Link Belt Engineering Co. 
Munson Belting Co., Chas. 
Page Belting Co. 
Perry & Demeritt. 
Schieren & Co., C. A. 
Underwood Mig. Co. 
Belt Dressing. 
Dixon Crucible Co., Joseph. 
Belt Holders and Belt Controllers. 
Santley Lumber Co. 
Boilers. 
Campbell & Zell Co, 
Dampman, Frank. 
Gill, Jonn :. 
Harrison Safety Boiler Works. 
Hazleton Boiler Co. 
Kendall & Sons, Edwurd. 
Lane & Bodley Co. 
Sargent, J. Bradford. 
Books. : 
Johnston Co., Ld., W. J. 
Boxes (Shelf) for Hardware. 
Jones & Co,, Jesse. 
Braiding Machinery. 
New England Butt Co. 
Brass Goods. 
Collier, A. B. 
Bridges, Floors, Cranes, Iron, 
Berlin Iron Bridge Co. 
Cable Hangers. 
O. N. Bender & Co. 
Cabling Machinery. 
New England Butt Co. 
Carbon Points and Plates. 
Aluminium Carbon Co. 
Brush Electric Co. 
Fidelity Carbon Mfg. Co. 
National Carbon Co. 
N. ¥. Carbon Works. 
Solar Carbon & Mfg. Co. 
Washington Carbon Co. 
Castings. 
Chester Stee! Castings Co. 
Sessions Foundry Co. 
Spencer’s Sons, [. 8. 
Ch neve, Steel. 
Philadelphia Engineering Works. 
Mocks, Electrical. 
Connecticut Clock Co. 
Standard Elec. Time Co. 
Condensers. 
Conover Mfg. Co. (Steam). 
Marshall, Wm. (Electric). 
Waluwright Mfg, Co. (Steam). 
Conduits, etc. 
Interior Conduit & Insulation Co. 
Connectors and Terminals. 
Mclutire Co., The C. 
Copper Gaskets. 
U. 8. Mineral Wool Co, 
Cordage. 
Globe Electric Cordage Works. 
Samson Cordage W orks. 
Silver Lake Co. 
Coverings, Pipe and Boiler. 
Johns mig. Co., H, W. 
Cut-Outs, Switches, Etc. 
Bryant Electric Co. 
Century Pottery Co. 
Central Electric Co. 
Collier, A. B 
Outter, George. 
Eastern Elec. Light & Storage Bat. Co. 
Edison General Electric Co. 
Electric Appliance Co 
Electric Eng. & Supply Co. 
Electric Secret Service Co. 
Hart & Hegeman Mfg. Co. 
Hill Electric Co., W. 35. 
Hunt Engineering Co. 
Interior Conduit & Insulation Co. 
Maris Machine Co. 
National Electric Co. 
New sagiand Engineering Co, 
Paiste, H. T. 
Perkins Elec. Switch Mfg. Co. 
Peru Porcelain W orks. 
Pettingell Andrews Co. 
Star Electrix Co. 
Van Nuis, C. 5. 
Door Openers, Electric. 
Edwards & Co. 
Sieb & Starke. 
Dranghtamen’s Materials. 
MeCollin, Thos. H. 
Drill Presses. 
Gardam & Son, Wm. 
Dynamos and Lamps. 
ees Mfg. & Supply Co., Jno, E. 
arasy Mfg. Co 
Brush Electric Co. 
Chesley, W,5. 
Clark Electric Co. 
Colburn Elect. Mfg. Co. 
Dallett & Co., Thos. H. 
Detroit Electrical Works. 
Diamond Match Co, 
Duplex Electrical Co., Ltd. 
Easton Electric Co. 
Edison General Electric Co, 
Elektron Mfg. Co. 
Excelsior Electric Co. 
Ford-Washburn Storelectro Co. 
Fort Wayne Electric Co. 
Gregory, Chas. E. 
Harter, G. A. 
Heisler Elec. Light Co. 
Hill Electric Co., W. 8. 
Jenney Electric Motor Co. 
Keystone Electric Co, 
Lovell Mfg. Co. 
Mather Electric Co, 
Onondaga Dynamo Co. 
Rose Electric Light Supply Co. 
Sawyer-Man Electric Co, 
Schuyler Electric Co, 
Thomson-Houston Electric Co. 
U.8. Elec. Lighting Co, 
Waddell-Entz Electric Co. 
Western Electric Co, 
Yearsiey, T. 
Educational Institutions. 
Rose Polytechnic Institute. 
Elevators. 
Link Belt Engineering Co. 
Elevators, Electric, 
Frisbie Co., The D. 
Otis Bros. & Co. 
Enamel, 
Nubian Iron Enamel Co 
Engineers, Consulting & Contracting. 
Cornell Electrical Eng. Co, 
Cross, John A. 
Davis, Chas. H, 
Electrical Construction Co. 
Franklin Electric Co, 
Hunt Engineering Co. 
Jones & Son, J. 
Keller & Degenharat, 
Leonard & Co., H. Ward. 
Mackie, Robb. 
Massachusetts Elec. Engineering Co. 
New England Engineering Co. 
Pepper Register. 
Frank B. 


Tucker Elect, Construct ) 
Waterhouse ene ction Co, 
oodbridge & Turner Eng. Co 
World’s Fair Mfr’s Exhib, Eng. & C ) 
aaa g. & Const.Co. 
American Engine Co. 
Armington & Sims Engine Co. 


Ball Engine Co. 
Bail & Wood Co. 

Dampman, Frank. 

Buckeye Engine Co. 
Diamond Match Co. 
Fitchburg Steam Engine Co. 
Grant & Co... J. A. 
Harrisburg Foundry & Machine Co. 
Lane & Bodley Co. 

McEwen Mfg. Co., J. H. 
McIntosh, Seymour & Co. 
Noye Mfg. Co., John T. 

Otto Gas Engine Works. 
Racine Hardware Mfg. Co. 
Sioux ref Engine Works. 
Stearns Mfg. Co. 

Taylor Engine Co- 

Weston Engine Co. 

Exhaust Pipe Heads. 
Lyman, W. C. 

Fans and Fan Motors. 
Bernstein Electric Co- 
Consolidated Elec. Motor Co. 
Emerson Elec. Mfg. Co. 
Excelsior Electric Co. 

Gutman, Ludwig. 

Howard & Morse. 

Huyett & Smith Mfg. Co. 
Knapp Electric & Novelty Co. 
Peru Electric Mfg Co. 
Porter-Leavitt Mfg. Co. 
Simpson Electric Mfg. Co. 
Waddell-Entz Electric Co. 
Wagner Elec. Mfg. Co. 

Feed-Water Fiiters. 
Bradley & Co. 
eed-Water Heaters. 
Stilwell & Bierce Mfg. Co, 
Wainwricht Mfg. Co. 

Warren, Webster & Co. 

Fibre (see Rubber). 
Kartavert Mfg. Co. 
Laminar Fibre Goods Co. 
Vulcanized Fibre Co. 

Fixtares for Electric Lighting. 
Espersen Co., The A. F. 

Edison General Electric Co. 
Horn, Brannen & Forsyth Mfg. Uo. 

Fuse ire. 

Shawmut Fuse Wire Co. 
Sperry Electric Mining Machine Co. 

Gas Engines. 

Otto Gas Engine Works. 
Rollason Gas Engine. 

Gas Lighting Apparatus, Electric. 
American Electric Co. 

Bogart, A. L. 
Gooding, Beinert & Co, 
Hinds, Chas. H. 
Smith, A. T. 

Gears. 

Boston Gear Works. 

Globes, Shades, etc. 

Cutter Elec. & Mfg. Co 
Enterprise Electric Co. 
Gill & Co. 

Murray & Co., Jas. J. 
Phoenix Glass Co. 

Giongs. 

Wilmot & Hobbs Mfg. Co. 

Hleat Regulators. 
Metropolitan Elec. Service Co. 

Hydraulic Presses. 

Watson & Stillman. 

Instruments, Testing and Recording. 
Hartman & Braun. 

Marshall, Wm. 
Nassau Electrical Co. 
Queen & Co., James W. 
Standard Thermometer Co. 
insulators. 
Brookfield, Wm. (Glass) 
Enterprise Electric Co. 
Gould & Watson Co. (Mica) 
Pass & Seymour (China). 
Peru Porceiain W orks. 
Union Porcelain Works. 
Woodhouse & Rawson. 

Insulating Material. 
Roessler & Hassiacher Chemical Co. 

Lamps, Portable and Carriage. 
Storage Battery Supply Co. 

Lamps Are, for Incandes. Circuits. 
Brush Electric Co. 

Buckeye Electric Co. 

Clark Electric Co. 

Cutter, George. 

Duplex Electric Co., Ltd. 

Electrical Construction & Supply Co. 
Hill Electric Co., W. 8. 

Scott miec. Mfg. Co. 

Yearsley, T. 

Lamps, Incandescent. 
Alexander, Barney & Chapin. 
Beacon Vacuum Pump Elec, Co. 
Bernstein Electric Co. 
Columbia incandescent Lamp Co, 
Cutter, George. 

Eastern Elec. Lt. & Storage Bat. Co. 
Edison General Electric Co. 
Enterprise Electric (o. 

Greeley & Co., The E. 8. 

Gregory, Chas. E. 

Gt. Western Electric Supply Co. 
Heisler Electric Light Co. 

New York & Ohio Co. 

Perkins Electric Lamp Co. 

Sawyer Man Electric Ro. 

Schuyler Electric Co. 

Somoff, J. L. 

Sunbeam Incandescent Lamp Co., The 
Yearsley, T. 

Lamp Shade Holders. 
McCreary Elec Spec. Co. 
Steele & Johnson Mfg. Co, 

Lead. z 
Colwell Lead Co. 

Machinery. Tools, Lathes, Etc. 
Barnes Co., W. F. & John. 

Bliss & Co., Ltd., E. W. 

Billings & Spencer Co, 

Brady Mfg. Co. 

Bridgeport Mach, Tool Works. 

Collier, A. B. 

Ferracute Machine Co. 

Garvin Machine Co. 

Gould & Eberhardt. 

Link Belt Engingering Co. 

Maris Machine Co. 

New England Butt Co. 

Sebastian Lathe Co, 

Shephard, H. L. 
Magneto Bells. 

Viaduct Mfg. Co, 

Mica. 

Belden Mica Mining Co., F, E. 
Bowers Bros. 
Munsell & Co., Eugene, 
Palermo Mica Co. 
Schoonmaker, A. O, 
Watters, Don C, 
Mining Machinery. 
Edison Gen, Electrical Co. 
Sperry Electric Mining Machine Co, 

Model and Experimenta! Work. 
Colburn Elec. Mfg. Co. 

Greeley & Co., The E. 8. 
Hoenack, Paul. 

Jones & Son. 

Jones Bros. Electric Co. 
Safety Elec. Co. 
Waterhouse bros. 

Motors, Electric, 

Beggs Mfg. & Supply Co., Jno. E. 
Brady Mfg. Co. 

Brush Electric Co. 

Cc, & C, Electric Motor Co, 
Chesley, W.8. 

Crocker- Wheeler Elec. Motor Co. 
Dallett & Co,, Thos. H. 

Detroit Electrical Works. 
Easton Electric Co. 

Edison General Electric Co, 
Eddy Electric Mfg. Co. 

Elektron Mfg. Co. 

Excelsior Electric Co. 
Ford-Washburn Storelectro Co, 
Gregory, Chas, E. 

Harter, G. A. 

Hill Electric Co., W. 8. 

Jenney Electric Motor Co. 
Keystone Electric Co. 

Lovell Manufacturing Co. 
Mather Electric Co. 

Rose Electric Light & Supply Co, 
Thomson-Houston Electric Co, 
Waddell-Entz Electric Co, 
Wagner Elec. Mfg. Co. 
Yearsley, T. 

Motor Brushes. 

Gooding, Beinert & Co, 

Mouldings fer Electrical Work. 
Johnson, Bros. 


il. 
oil Ge & Co. Goo, P. 
Jups, Lubricaters, e 
Graph te Lubricating Co.” Be 
Lunkenheimer Brass Mfg. Co. 


SSS sss 
a 


Oil Filters. 
Crane,W.E. * 
Perfection Oil Purifier Co. 
Purity Oil Filter Co. 
Packing. 
Brandt, Randolph. 
Graphite Lubricating Co. 
Paints (fer Electrical Purpeses). 
Nubian Iron Knamel Co. 
Roessler & Hasslacher Chemical Co. 
Standard Paint Co. 
Patent Solicitors. 
Dudley & Co.; W. W. 
Rosenbaum, Wm. A. 


ens. 
Esterbrook Steel Pen Co. 

Photograph Plates. 

Jobn Carbutt, 

Pho-phor-Bronze. 
Phosphor-Bronze Smelting Co., Ld. 

Platinum. 

Baker & Co. 
Schawel & Co., Jas. 

Poles. 

John Simmons Co. 
Lefman, Julius. 
Loud & Sons, H. M. 
Ripley, H. C. 
Sterling, W. C. 
Walworth Mfg. Co. 

Porcetain Manufacturers. 
Imperial Porcelain Works 

Pulleys, Shafting, Couplings, etc. 
Falls Rivet & Machine Co. 
Frisbie Co., The D. 

Hill Clutch Works. 
Hunter & Sons, James. 
Lake Co., J. H. & D. 
Moore & White Co. 

Pumps, Steam and Vacuum. 
Beacon Vacuum Pump Elec. Co. 
Blake Mfg. Co., Geo. F. 

Cameron Steam rump Works, A. S. 
Conover Mfg. Co. 

Dean Bros. Steam Pump Works. 
Knowles Steam Pump Works. 
Laidlaw & Dunn Co. 

McGowan Co., The John H. 

Smith & Vaile Co. 

Worthington, Hy. R. 

Railway Chairs. 

Burnham & Duggan Ry. Appliance Co, 
Elmira Chair Co. 

Railways, Electric. 

Detroit Electrical Works. 
Edison General Electric Co. 
Railwa eens Co. 
Short Electric Ry. Co. 
Thomson-Houston Electric Co. 
White & Co., J. G. 

Railway signals (Electric). 
Hall Signal " 

R allway Spectalties, Electric. 
Detroit Electrical Works. 
Railway Equipment Co. 

Reflectors tor Electric Light. 
Cutter Electrical & Mfg. Co. 
Frink, I. P. 

McCreary Elec. Spec. Co. 

Regulators. 

Mason Regulator Co. 
Ries Elec. Spec. Co. 

Ropairing, 

Franklin Electric Co. 
Gooding, Beinert & Co. 
McLeoa, Ward & Co. 
Smith & Co., Charles 0. 

Rooting. 

Berlin Lron Bridge Co. (Iron). 

Canton Steel Roofing Co. 
Rubber. (See Fibre.) 

Butler Hard Rubber Co. 

Chase, M. C. 

Indiana Rubber « Ins. Wire Co. 

Newton Rubber Co. 

Search Lights. 

Electrical Construction & Supply Co. 
Seott Electric Mfg. Co. 
Separators. 
ine Eliminator Co. 
Slate. 
Murphy, T. J. 
Penrhyn Slate Co. 

Shades and Shade Holders. 
Horn, Brannen & Forsyth Mfg. Co. 
McCreary Elec. Spec. Co. 

Silk. 

Boston Braid Mfg. Co. 

_ Ryle & Co., Wm. 

Sockets. 

Ries Elec. Specialty Co. 

Speaking Tubes, Mtrs. of, etc. 

strander & Co., Ww. R. 
Walsh, Owen. 
Wollensak, J. F. 

Steel, 

Herman Boker. 

Supplies, General Electrical. 
Alexander, Barney & Chapin. 
Baxter, H. E. & C. 

Bryant Electric Co. 

Century Pottery Co. 

Central Electric Co. 

Cutter, George. 

Detroit Electrical Works. 
Edwards & Co. 

Electric Appliance Co. 
Electrical Engineering & Supply Co. 
Emerson Elec. Mfg. Co. 
Enterprise Electric Co 
Fletcher & Fletcher Electric Co. 
Greeley & Co., The E. 8. 

Great Western Electric Supply Co. 
Jenney Electric Motor Co. 
Jones & Son, J. 

Nassau Electrical Co. 

Ostrander & Co., W. R. 

Partrick & Carter Co. 

Pettingell Andrews Co. 
Redding Electric Co. 

Stanley & Patterson. 

Time Electric Co. 

Viaduct Mfg. Co. 

Western Electric Co. 
Wollensak, J. F. 

Telephones. 

American Bell Telephone Co, 
Echo Telephone Co., The. 

Testing Instruments. 

Kidder Mfg. Co., The Jerome. 


Thread, Silk, Cotton, Worsted, 
Ryle & Co., Wm. 

Transtormers. 
National Electrical Mfg. Co. 
Stanley Elec. Mfg. Co. 
Thomson-Houston Elec. Co, 


Trolleys. 
Anderson, Albert & J. M. 
Maris Machine Co. 
Trolley Cord, 
Samson Cordage Works. 
Silver Lake Co, 
Turbines. 
Leffel & Co., Jas., The. 
Pelton Water Wheel Co. 
Smith, 8S. Morgan. 
Stilwell & Bierce Mfg. Co. 
Typewriters. 
American Writing Machine Co. 


Valves. 
Ashton Valve Co. 
Chapman Valve Co. 
Jenkins Bros. 
Lunkenheimer Brass Mfg. Co. 


Vulcabeston. 
Johns Mfg. Co., H. W. 


Wire Clamps. 
Cope, T. J. 

Wire Stretchers. 
Isham, A. D. 


Wires and Cables, Mtrs. or. 
Amer, Circular Loom Co, 
American Electrical Works. 
Benedict & Burnham Mfg. Co. 
Bishop Gutta Percha Works. 
Crescent Insulated Wire Co. 
Cutter, George. 

Detroit Electrical Works. 
Eastern Eectric Cable Co. 
Edison General Electric Co, 
Electric Apaitence Co, 
Enterprise Electric Co. 
Eureka Tempered Copper Co. 
Holmes, Booth & Haydens. 
Moore, A. F. 

Indiana Rubber & Insulated Wire Co, 
International Ukonite Co. 

N. Y. Insulated Wire Co. 
Simplex Electrical Co. 
Waddell-Entz Electric Co. 
Washburn & Moen Mfg. Co, 
Western Electric Co, 

Woodwork (Electrical). 
Johnson, Bros. 

Union Hardware Co, 


TT 


Alexander, Barney & Chapin..... ... « -+.+-1 
















Aluminium Carbon Co.........-.+++++ xXXXvV 
American Bell Telephone Co........ ee 
American Circular MR OO... ccccccee bogee 
American Electric Co....... ... éxee eeawheth iii 
American Electrical Works.........+...«.-X1x 
American Ergine Co... .. Tovcutevds caved cheuue 
American Twist Drill © 0..........  -++++- xxx 
Amcrican Writing Mach. Co. ........-- xxxiv 
Anderson, Albert & J.M... .. 0.5 + sere viii 
Armington & Sims Engine Co....... -.-XXXV1 
Ashton Valve Co..... oe 00 Sdbbebe seed eeees i 
Babcock & Wilcox... xxxvi 
Baker & Co.... 01... ccsccescecceceseceececees ii 

Ball Engine Co ... xxxiii 
Ball & Wood Co..........-- ‘ xx 


Barnes Co., W. F.& John .. 
Barr Dapeing 7 Co.... 


Baxter, H. E. & C .......-.-0+000s vie ae 
Beacon Vacuum Pump & Elec. Co. ...... xviii 
Begs Mfg. & Supply Co xx 
Belden Mica Mining Co., F. E... 

Bender,O. N  .....csccsvcccsscvccese covsees 
Benedict & Burnham Mfg. Co...... ef acu 
Berlin Iron Bridge Co........ ++. «+ ++ aone ten 
Bernstein Elec. Co =. ....+++e0s+ 


Billings & Spencer Ret cates 
Bishop Gutta Percha Co 


Blake Mfg. Co., Geo. F....... 
Bliss & Co., Ltd., E. W.......... ; 
art, A. L..... oon 


Boker, Hermann..... 
Boston Braid Mfg. Co. 
Bo:ton Gear Works ... 
Bowers BroOB.........-seseeseees eeecee 
Bradbury-Stone Storage Rattery Co 
any. couse 


sn eeee. ee eeeweeeee . . 


Brookfield, Wm...... ...- écneeee cee coves xxvii 





Bryant Elec. Co 
Buckeye Electric Co 





Buckeye Engine Co........ 

Bunnell & Co., J. H.......-s-eceeees geeceerrens 
Burnham & Duggan St. Ry. App. Co... .. il 
Butler Hard Rubber Co..........- ssekoed poate 
Cc. & C. Electric Motor Co...... xv & xxvii 
Camerou Sveam Pump Works, A. 8... .xxxiv 
Campbell & Zell Co......-.- os seedocgues xxx 
Canton Steel Roofing Co.......--+++ «+++ xxi 
Carvutt, JOM .........0- ceeeeeee eeeeeee xxix 
Central Electric Co. ......+5 «+ e+eereee eres xxv 
Century Pottery Co.......--+ +++ oveses xxviil 
Chapman Valve Mfg. Co.... .- see oe «aX XX 
Chase, M. C 







Chesley, W. 8... 
Chester Steel C 
Chicago:;Commercial 
Chicago Heights Land Association........Xxi 
Clark Electric Co bo We SOses a8 . 

Colburn Elec. Mfg. Co.......----» sete 
Columbia Incandescent Lamp Co. . 
Colwell Lead Co. .....6.- eeeecerereee io. a 
Collier, A. B 
Connecticut ClocK CO 2. ceesseeeeererers 
Conover Mfg. Co 


Cornell Electrical Eng. Co ....- a 
ment tee 468 xxx 











Cutter, eoree. 7 

Cutter Elec. & Mfg. C 

Dallett & Co., Thos. H.........+-e-00 seeeee viii 
Dampman, Frank........- é abeakele xxi 
Davis, Chas, H xxxvi 


Day, A. G.... 
Dean Bros..... 
Detroit Elec. W 


Diamond Match Co...... ..-..+0 seneeceeereess 
Dixon Crucible Co., Joseph.. .....--+-+++++- iv 
Dudley & Co., W.W......-+-ee00+ xxvii 
Duplex Elec. CO........006  ceeee ceenereeee xiii 
Eastern Electric Cabie Co...... .....-+++++ xix 


Eastern Elec. Light & Storage Bat. Co......vi 
Easton Electric Co. ......... cceveeeceenee terre 


Echo Telephone “0...........- 

Eclipse Ciutch WorkS........-++.+++++ 
Economic Electric Mfg. Co 

Eddy Electric Mfg. Co : 

Edison General Electric Co........---+++++ xvi 
Edison Mfg. Co...........++ winks -enec Sessieosnen 
Edwards & Co, .......  cccceecerecseces xxviii 
Electric Appliance Co,..........++++++++ -xviii 
Electric Engineer’g & Supply Co.....----+ xiii 
Electric secret Service CO....... ..2+ ses vii 
Electrical Construction & Supply Co....-... v 
Electrical Progress.... ..-  sseeseseseerre xxiii 
Elektron Mfg. Co., The...... ...+ eeeeseeeres xi 
Elmira Railway CeAEE OM, ...0h0s costes aban 
Emerson Electric Mfg.Co.........--+++ o BEV 






Empire China Works ... 
Enterprise Electric CO .......+++--++++++- 
Espersen Co., A. F 
Esterbrook Steel Pen Co. .......++-++ 
Excelsior Elec. CO. .......-c00- 6 eeeeeeeeeeee 






Falls Rivet & Machine Co .... «+++ +++ xxxi 
Ferracute Machine Co. ..........s+ee+eeeeeeeees 
Fidelity Carbon Mfg. Co ... ee xxiii 
Fitchburg Steam Engine Co....... + sere 
Fletcher & Fletcher Elec. Co .....-.--+ +++. = 
Ford-Washburn Storelectro Co. .. «+-.-++ iii 
Franklin Elec. CO .. . ..ceeeeeee ceeeeeeees xxi 
Frink, 1. P......0.-coccccesvceccs o scenecs xxix 
Frisbie Co., The D........sseecereeecees xxxiii 
Ft. Wayne Electric Co...... 06.5 cee+ eee xxiv 
Garvin Machine CoO .......sceeceeeeeeeeeines iii 
Gibson Electric Co........ + saponin aves xxXxv 
Gill, John L...... Fe ce cacdhbsackaseeeesnes xxx 
COE BO ce ncccnceconsenngesase 











Globe Elec. Cordage Works 
Gooding, Beinert & Co. .. ... 
Goodrich Hard Rubber Co..... 
Goodrich & Co., B. F 
Goodyear Vulcanite Co .. .....- seuse 
Gordon & Cuv., W. H .... 

Gould & Eberhardat.. 
Grant & Co., J. A 
Graphite Lubricating Co. 
Greeley & Co., The E.8.. 








Gremory, CAB.....000 cocccevccecce: ° ée 
Gt. Western Elec. Supply Co.... .... «++ xX1x 
Gutmann LUdwig...........5 eeceeeeeeeeee xxii 
Hadley Co.......ccccescec-coccee svecccccrccccoce 
Hall Signal Co. ........ssscccsescceceseress xviii 
Harrisburg Foundry & Mach Co........-.- xxi 
Harrison Safety Boiler Works.......------.-. 
Hart & Hegeman Mfg. Co..........-+5+ xxvi 
Barter, Gi. A. .cccccccccccccccccccscccccccsesee xx 
Hartman & Braun............sceeeeses © seceee 
Hazelton Boiler Co........ s.cseees severe xxxi 
Heisler Electric Co.... ‘ «Vili 
Heine Safety Boiler Co........ . os 
Hill Clutch Works...... ....---0++++ lv 
EaeEh TENOG. GO... Whe Mo ses cece socees cree xxvii 
Himmer & Anderson Dry Battery Co...x xviii 
GEE: TEE, .ncdkyecccctausscocessece occa 
Hine Elimimator Co..........scccesecssereerese 
ERODMBOR, POU ,..0 6. -cccpccsccscoccacccecsseces ili 
Holmes Booth & Huaydens.... ..........+ xxiii 
Horn, beannen & Forsythe..........-+-++ xxvi 
BIOWORG B TRGUGB...ccecccccvccce.ccs-ccce xxiii 
Hunt Engineering Co..... ......-.++e+0- xXxvV 
Bunter & BOM, JOS... ...ccccccsccccccse oe xxxili 
Huyett & Smith Mfg. Co..........cceeeeeeees xi 
Imperial Electric Co............0+0se+ee8 xxxiv 
pmpersas Porcelain Works.... ...... ...--xix 
Indiana Rubber & Insulated Wire Co...xxxv 
International Okonite Co........ ... ‘saa ae 
Interior Conduit & Insulation Co....... .. xX 
BUEs Dis Dkcaatcccccccsce sasvee coccecees xxili 
I I nw vce nceenctasae aeene i 
Jenney Electric Motor Co............ «+ + xiv 
GE IEEE, c Seca cane. ccéae conse xxxvi 
John Simmons Co............ ose © seca 
I EE, ME ME, Wh cess seccces vase esanan ii 
I Ne Kans an cace sonnets bas xxix 
MONO DO, We Pecvcccccesccecs xxiv & xxvi 
Jones & Co., JOBE. .... 20.0208 ccckaemousaa xxx 
Ones & OO., GOOTRO Pw. 200 secccces ve xxxii 
as can) caccae Cananal xx 
SN SEUNG Scuba tuenseeacnes :.cenedeeeescocen 
Kartavert Mfg. Co..... pan. 09606 Sdonecne a 
Keller & Degenhardt........ aoniekaas osenlan 
Kendall & Sons, Edward........... eoee XXXII 
Beystone Elec. Co.... 

Kidder Mtg. Co., Jerome 

Klipstein, A. 

Knowles bte 








June 25 1892. 


Laidlaw & Dunn Co. .........+.++-+ ovee - cae 
Lake Co., J. H. & D.... Gnsboavetes 
Lane & Rodley Co.. Sbudeedbsbrde . peqeeeile 















Law Battery Co........ -xix 
Lecianche Battery Co..... ....eessceeeeeeees ili 
Lefman, Julius ......,.....-eeeee+ «00s .. xxvii 
Leffel & Co.} Jas., The...... @ “eeebeses +.Xxxiv 
Leonard & Co., H. Ward..........-.+0+ xxviii 
Link Belt Engineering Co...... pugusecd ebebseass 
Loud & Sons, H. M...........- Tose *,... xxiii 
Lovell Manufacturing Co...... Edevevebessvecce 
Lunkenheimer Brass Mfg. Co........ Giviaocse 
Lyman, W. C...... ..... ogaeee a sees 
Mackie, Robp... .....5....cee- esseee 6 oie 
Magneto Elec. Mfg. Co.... sieeee 
Manhattan Elec. Supply xxvi 
Maris Machine Co...... .....-. - ... xxix 
Marshall, Wm .............eseeeeees coer xxviii 
Mason Regulator Co...............++++.XXxXV1 
Massachusetts Electrical Eng. Co...........- i 
Mather Elec. Co. ....... 2.0000 ceeeeeeeceeccsees 
MOOR, Te TEs os cc cestccccccoceess sckd: SES 
McCreary Elec. ay OOisvce ove -XXXv 
McEwen Mfg. Co., J. H...... 0 .. 1+ eeeees xxx 
McGowan Co., The John H........ ..... xxxi 
McIntire Co., The C..........-.--++ ous 65 Sede iii 
McIntosh, Seymour & Co.......... +++ xxxvi 
McLeod, Ward & CO......2+ cscseseeeeoues xxi 
Metropolitan Elec. Service Co.... .....-. xxx 
Moore, A. F 

Moore & White 

Munsell & Co., E 

Munson Belting Co., Chas. 

Murphys T. J ...:...ccccccces 


Murray & Co., J.J 





























N. Y. Carbon Works......... «2.5 eseeeees xxix 
Be es Es WP EO CO. ce cicccccestvcuse socese i&x 
Be ¥5& Obin. Oo.......06... RE re i 
Nassau Electrical Co.......... 0... escees oes x 
National Carbon Co............se.ccceees xxiil 
National Elec. Mfg. Co.......... wcccscccvess 
New England Butt Co............. eseaey 
New England Engineering Co........... «. Vili 
Newton Rubber Co..............++ s+++++ xvili 
Norton & Jones Mach. Tool Works..........-- 
a Mfg. Co., JODM T......ccccccccccsevs xxxi 
Nubian Iron Enamel Co............ +++ xxi 
Onondaga Dynamo CO. ..........6 ceecee ceee iv 
NEE OE Ce WU o Bis ccccctccccsos oo coennd ii 
CE SUE on A DES co ck setdndece bere’ xxxvi 
Otto Gas Engine Works...... ... ...... xxxili 
et SE OUR, i cavnccces cuvsdepeseecesdes iv 
Palermo Mica Co. ........000 cccccccsecs <gita ae 
WROEIOR, Be CORGIE once c cecccsccectocesecessecss 
EE Ae CEE, cc racctoccceses sevadeuecs xxiii 
| a | eee oe 
Pelton Water Wheel Co..............00++00 xxii 
NR EE AE cs concocccees neeetune cigs 
Pepper & Register-.... .... xviii 
Perfection Oil Purifier Co.. ........... xxxii 
Perkins Elec. Switch Mfg. Co.............. xvi 
SE SNE oo wncas o¥bGads. Sberccecenes xi 
PD MPEEBc as cecvccctsce Gbecce cove xxvii 
TE CME a cows cccechne a c.csg caceness 
Peru Porcelain Works... .. ...... ...ees00 iii 
Pettingell-Andrews Co..................+- xix 
Philadelphia Engineering Works........ xxx 
EE OEE,» wbagi cocedss soccscoess ¥9 vi 
ie DU ree xxXxii 
Phosphor-Bronze Smelting Co.......... xavii 
Porter-Leavitt Elec.Mowr Co xxvi 
Pittsburgh Reduction Co...... 

EE MINE WEE TODS < cecsecoccwccce cave 
a ee a eee iv 
Racine Hardware Mfg. Co................00:- 
CEE. os Liisa scinponss ocd denvene xix 
Railway Equipment Co.............. .... xxii 
I, EID, opchessecenseae ast ee xxiii 
TE Sie hocced ks sr cebepeon «tamer xxvii 
Rodney Hunt Machine Co.................. iil 
Roessler & Hasslacher Chem. Co............. 
Rollason Gas Engine Co.............. xxxiili 
Rose Electric Light Supply Co.. isan 
Ro e Polytechnic Institute. . xxvili 
Ps UF s Macdensd as cécecencocceetecs xix 
OS a See iv 
Safety Electrical Co................ eae ST 
Samson Cordage Works....... ...... .. xviii 
ES EES eer re 
Sapmemt, J. Bradford... ccccse secccees BEE 
Bawrger-Mam Blec. Co, ...... ...ccesccsesers xxiv 
i Ci. Mi css cesecendcsdeenceseves ili 
Schieren & Co., C. A. i 
Schoonmaker, A. O.. > Se 
Schuyler Electric Co.. waueataie ae 
nn Ci ccsecck cose pkatds bém Oban 
GRGON LGC OND, ... cccves wevccoce ctvecs xix 
EE CDs cn cce ga ddn” cebcave xxvi 
Shawmut Fuse Wire Co ....... ... ..... xxvii 
Ein a lida coheubpecenesesbbtedwceas 
Te Se, Cn. ccsceeen bpee bone xx 
CM Ble eae icc be os anuekusoens iv 
nc ccpcntkeaesscedees ab elbactesas 
i. \scavtions es eguae. cesdekas xxix 
Simpson Elec. uty. ic teshtenelacs aeheos viii 
Sioux ow Eng. Works ...... xxxiii 
Simplex Electrical Co.............cesccsseees i 
RE Bet sara 5 cov wenecesee tenons xxix 
ED Oe Ge EEE, Cyc ccc sever -sesces costae 
Smith, S. Morgan...... xxxiv 
a OEE, oso facies snes’ gninha gnh'ekieiae 
Solar Carbon & Mfg. Co.................- xxvi 
ee Leer wees ab ibeheacio xxviii 
eC Ty Mas cnccest 4deeeer esses vill 
Sperry Elec. Mining Mach. Co.............. xx 
Standard ElectricTime Co.......... ........ . 
ED EE COD. cd ok dainéencecetececes xXxv 
Standard Thermometer Co.............. xxvii 
ey Me, SEE, GI occccccsecdcces evccbabaas 
Pn PMNEIE UIE cc acesccoedeced e006 ence xxviii 
i MEG 9 «danas cdeedotdcasee¥nceed xxxi 
Steele & Johnson Mfg. Co...... . ....... xviii 
I ain eRe 0 oe ea c acc atne'l xxix 
Stilwell & Bierce Mfg. Co.......... ......s. xi 
Storage eg een ipakdd.daiters vou xxix 
Sunbeam Inc. Lamp Co..... .... 2.2.00. xviii 
I OR non cteee seat. #sdcnes xxx 
Thomson-Houston Elec. Co........ ..vi 
Time Electric Co......... Sten she Poer or 
Tucker Electrical Con. Co........ .ccccssseses i 


U.S, Electric Lighting Co........-......sese0e: 
U. S. Mineral Wool Co.... ......... at Se 
(MR oe et aeéeecece 
Union Hardware Co 








You, Wats, ©. 8 Ne Ne ele aaa cee eenevenee 
aduct Pi iiedsakeaseks onecess 6s: eee 
Vulcanized Fibre Co...........ssccccees conus 
Waddell-Entz Elec. Co......,... gence neane xxv 
ED I BEET. oo occ ce ccccghecéhoosen xiv 
Wainwright Mtg. Co... ... decece 00se cccdtses 
ene. Cree. segs sesacessesperstereseses xxix 
alwo' SUissbbe osbelvesbesd cena xXXxvV 
Warren Webster & Co....02 2002 =e 
Washburn & Moen Mfg. Co........... ili & xiii 
Washington Carbon Co.............c008 seces li 
ns ant wp enleaad xix 
Watson & Stillman..... ....... .. coco SXXV 
IE Uns sn cccccctecccese silat tea xxvili 
EE MEI EIDs coc ccncsncecccnces 
Weatinghouse, Church, Kerr & Co 
Westinghouse Elec. & Mfg. Co........ 
Weston Engine Co............ 
White & Co., J.G 
Wilmot & Hobbs Mfg 
Wollensak, J. F...........-. 
Woodbridge & Turner Eng. Co............ 
Woodhouse & Rawson............ a6cs ehotbees 
World’s Fair Mfg. Exhibit Eng. & 
DE Uc Hedans Decuade besten ceccen ses eves KIX 


Worthington, Henry R, .....6. 0000 cccces 
Want and For Sale ids... eocvcccece — 
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Is Handsomely Finished, 


Has Base and Switch, 





Is 6 Inches High. 
WOUND FOR 


1 TO 4 VOLTS. 


PRICES CIVEN ON PERFECT 


VENTILATING OUTFITS 


Running 100 HOURS on One 
Charge. 


Price OE MN sign dn 6065000008 $5. — 
. ee ae 50 


= Knapp Electric & Novelty Co. 


34 WARREN STREET, 
NEW YORK. 


The Latest and Best Slow-Speed Multipolar Dynamo, 


ADVANTACES-Slow Speed, Small Floor Space, Direct-Driven, Self-Oiling Bearings, 
Little External Magnetism, etc. 


MADE BY THE a ELECTRIC CO., Ltd, oorry, Pa. 


BOSTON OFFICE—H. C. Hawks, Manager, 
No. 620 Atlantic Ave., Boston, Mass. 

CHICAGO OFFICE—R. J. RANDOLPH, Man 
ager, No. 1325 Monadnock Building, Chi- 





























cago. 
KANSAS CITY OFFICE—L. C. BLAarrR, Man- 
ager, No. 806 Walnut St., Kansas City, Mo. 
PHILADELPHIA OFFICE—OtI1s K. Stuart, 
Manager, No. 21 City Trust Building, Phila- 
; delphia. 
NEW YORK OFFICE—W. H. GorDoN, Man- 
ager, No. 115 Broadway, New York City. 


AGENTS: 
CHATTANOOGA, TENN.—F. L STONE. 
LINCOLN, NEB.—BIGELOW ELEcT. SUPPLY 

Co., No. 112 South 13th St. 
PROVIDENCE, R. I.—DRAKE, Payson & 
WHITTIER, Cor. Washington and Eddy Sts. 
TARPON SPRINGS, FLA.—W. D. WILSON. 


KNAPP'S ELECTRIC MOTOR Gasage 








4 ANOTHER ONE OF OUR MAKE. 
A LOCK SWITCH 


Nickeled, Bronzed, Plain, Engraved, or to 
Match Any Finish. 


SIMPLE, PRACTICAL, NEAT 


Do not fail to inquire about this. 


Electric Engineering & Supply Co., 


SYRACUSE, N. Y., U.S. A. 











NEW YORK OFFICE : 
126 LIBERTY ST. 
F. C. TIMPSON, Hi ccnneaeeetsidl 


Senda for Catalogue 
of Our Specialties. 


Washburn & Moen Manufacturing Co, Co., 
MAKERS OF IRON, STEEL AND COPPER. 


Iron, Steel and / 
Gopper Wire & 


FOR ALL PURPOSES. 





















>, OLDEST anv LARGEST 


MANUFACTURERS OF 


Gia) ELECTRICAL WIRES 


IN THE WORLD. 








SRY WRI se ME 
FACTORIES AND ROLLINC MILLS: 
Crove St., Worcester, Mass. 


| OFFICES AND WAREHOUSES: 

New York. Philadelphia. 

Quinsigamond, Mass. (Near Worcester). | Pittsburgh. San Francisco. 
Waukegan, III. (Near Chicago). Chicago. Worcester, Mass. 


THE EXCLUSIVE MANUFACTURERS OF 


THE ONLY ABSOLUTELY FIRE AND WATER-PROOF INSULATED WIRE MADE. 


INSULATED Iron, Steel and Copper Wire for Electrical Purposes A SPECIALTY. 


Patent Galvanized Telegraph and Telephone Wire in Long Lengths. 
Galvanized by Our Patent Continuous Process. 
THE STANDARD WITH TELECRAPH AND TELEPHONE COMPANIES. 
Since the introduction of the electric telegraph and telephone service, our Patent Wire manu- 


factured expressly for electrical purposes, has filled every requisitio 
ey ee. y req n as regards strength, uniformity 


Price-Lists, Descriptive Pamphlets, and ‘‘Pocket H ~ 
Wire in Rlectric’ Pranmaleston * Free 7 iol and Copper 




















ELECTRICAL WORKS, DETROIT, MICH., 


@«—-—— ARE MANUFACTURERS OF———~*#——~o 


lncandescent Machinery and Appliances, 
Railway Apparatus ene 


eoe—_— ——————————————————————————————— 


Power Generators, 


Stationary Motors, Electric 


General Electric Supplies. 


——@ 


If you are in need of any Electrical Machinery or Appliances it will pay you to write for prices and detailed information. 


o-- ~BRANCH 


917 Monadnock Building, Chicago. 
18 Cortlandt Street, New York City. 








ORGANIZED 1812. 





DEPOTS: 


OFFICES: 7 T3 


i F. I. STONE, Chattanooga, Tenn. 


} 


} 89 State Street, Boston. 





INCORPORATED 1843. 


"BENEDICT & BURNHAM FB. 00, 


WATERBURY, CONN., 


Manufacturers of Bare and Insulated Copper Wire 


FOR ELECTRICAL PURPOSES. 


Our New “BENEDICT” WEATHERPROOF WIRE is the Highest Insulation of 
Any Weatherproof Wire in the Market. 

SEND FOR SAMPLES 

13 Murray St., 


AND PRICES 


N. Y. 26 Oliver St., Boston. 17 N. 7th St., Philadelphia, Pa. 
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THE JENNEY ELECTRIC MOTOR C0. 


MANUFACTURE COMPLETE 


FLECTRIC | IGHT_ AND POWER 
F QUIPMENTS 


— oR 


Office Buildings, Factories and Central Stations. 


Main Office and Factory: 224 South Illinois Street, INDIANAPOLIS, IND. 


BRANCH OFFICES : 


Chicago, 435 Tne Rookery; Louisville, 536 East Main St.; Cincinnati, 30 Court St.; Cleveland, 44 
Sheriff St.; St. Louis, 717 No. Second St.; Syracuse, 310 West Jefferson St.; Kansas City, 415 Whit- 
ney Block ; Minnea polis, ll Washington Ave., North; Chattanooga, Keystone Building; Evans- 
ville, 326 E. Main St.; Terre Haute, 26 So. Sixth St.; Toledo, 406 Summit St.; Columbus, 37 E. 
Long St.; Danville, 113 N. Vermilion St. ; Peoria, 212 So. Adams St. 
































THE MESTON 
Alternating Current Fan Motor. 


Manufactured and controlled 
by tte EMERSON ELECTRIC 
MFG CO., St. Louis, Mo., needs 


™ no words of recommendation, as 


FAN * MOTORS, 


( () AP 


it ‘‘ blows its own breeze” all over 


the country. 


Get your orders in promptly 
to our nearest agent. Below are 


their locations. THEY will name 











you prices and terms. ONE-EIGHTH HORSE-POWER, 

General Eastern Agent—S. L. Phillips, 120, General Western Agents—The Electric Ap- —— FOR—— 

Liberty St., New York, N. Y. pliance Co., 242 Madison St., Chicago, Ill. 
Atlanta, Ga.—Gate City Electric Co. Robbins Electric Co., Pittsburgh, Pa., Agents 
Baltimore, Md.—David E. Evans & Co. for Indiana Co., Jefferson Co., Beaver Alte RP 
Detroit, Mich.—Commercial Electric Co. deen ey: Pigs nigger ae ty ernal ing. ‘Current - Circuits. D. 
Kansas City, Mo.—Gate City Electric Co. Washington Co., Lawrence Co. and Ve- 
Memphis, Tenn.—Memphis Light & Power nango Co., Pennsylvania. —_ 

Co. Denver, Colo.—Russell & Officer. 
Quincy, Ill.—Cowan Stahl Electric Co. Louisville, Ky.—Maxwell Electric Co. . 
San ake Tex.—Shafer & Braden. New Orleans, La.—Manion & Co. N OW Ready for Delivery. 
Omaha, Neb.—Omaha Consolidated Electric |St. Paul, Minn.—N. W. Thomson- Houston 

Co. Co, sk 
State of Rhode Island.—Drake, Payson & | Tampa, Fla.—J. W. Roberts. 

Whittier, Providence, R. I. Ottawa, Ont.—Holland Bros. 


neo enecce, ltonitteimecsc "* |KXCGELSIOR ELEGTRIG Go., 
THE EMERSON FLECTRIC MFG C0 No. 44 BROAD STREET, NEW YORK. 
; My “a 


1108 ST. CHARLES STREET, ST. LOUIS, MO. WESTERN OFFICE: 425 ROOKERY, CHICAGO. 





WAGNER ELEGTRIG MANUFAGTURING GO., 


820.00. 


IS822-24 OLIVE STREET, ST. LOUIS, MO. 


ALTERNATING CURRENT MOTORS <i. 


Attention, Central Station Managers! 
INCREASE YOUR REVENUE DURING THE SUMMER MONTHS. 


Our Motors Are the MOS'T SIMPLE in Construction, the MOST SUBSTAN- 
TIAL, the MOST HANDSOME in Design, the MOST EFFICIENT. 
Adjustable Speed, Self-Oiling Bearings, Seif-Feeding Brushes. 

No Attention Required During a Season’s Run. No Noise. 


NOTE OUR PRICES. 


Alternating Gurrent Motors Up to 2 H. P., 








1-10 H. P,, 10-in. Fan, 
FOR OPERATING CEILING AND EXHAUST FANS, Speed, 2,000. 


1°8 H, Po» 12-in, F ° ‘ 
Speed, 800) 1500 and. 2,000. . Write for Further Information. RELIABLE AGENTS, WANTED, 
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3000 C. & C. FAN OUTFITS 




















* MANUFACTURED EXPRESSLY FOR THIS SEASON’S TRADE. ~~ 
few 


We want to sell them all this Summer, and we 
therefore propose éo offer them AT PRICES 
THAT WILL DEFY COMPETITION. 





1892 THE SIXTH YEAR SINCE THEIR INTRODUCTION. 


Thousands in Operation in Every State and 





Territory in the Land. 


110-VOLT FAN OUTFIT. BACK VIEW. CONSTANT-CU RRENT FAN OUTFIT. 


FROST SOSOSO SSS OS SESE SEOEEECEEEOHEGCOCOOCOCOOOOOEOOOOOOCOCOCOOOE 8 8 8 8 8 = = =—D OO RRS OOO SOSSSSSSSSSSSSOSSSOSHE SHE SOEEOHE SESS SHE ECEEEOOOCSEEOOCOOEE 


These outfits are the result of P Occupying less than a cubic foot of 


years of concentrated efforts, during floor space. 


which time many improvements, both Brae 
) Lag ge a 
electrical and mechanical, have been 


Finished in Dipped Brass, Polished 
or Nickeled. 


made, until these machines are as 


near perfection as possible. 





eee oe ‘CeCe ree cerns 
SOOSSOOOCOOS OS OOOO OO OOOO OOOO OOO OO OS eeeeeeees Oe eeeeeeeere: CUPESEMEVES SUPE OEOMOPEMEMEMOMEMEREMM OKO R ACER CREF 


500-VOLT FAN OUTFIT. 


The above Outfits are built for operation on Constant Current (Arc) and Con- 
stant Potential (Incandescent), including 500 Volt (St. Ry.) 
and 220 Volt Circuits. 


¥% SPECIAL REDUCED PRICES ON LARGE LOTS. & 


For Prices and Full Particulars Apply at the Following Offices: 


G. & G. ELEGTRIG MOTOR GO., 


402-404 GREENWICH STREET, NEW YORK. 





201 Madison Street, 63 Oliver Street, 53-55 North Front Street, 
CHICAGO, BOSTON, PORTLAND, ORE, 
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THE FIRST SYSTEMATIC TREATISE ON THE ELECTRIC RAILWAY. 


THE ELECTRIC RAILWAY 
THE PERKINS ELECTRIC SWITCH MFG. CO IN THEORY HND PRACTICE. 


See By O. T, CROSBY AND DR. LOUIS BELL. 
The Dovetail Rosette, Cleat, Concealed and Mold- $$$ $____— 
ing Switches, from 5 to 150 Amperes. Covering the General Principles of Design, Construction and Operation. 





OCTAVO, yoo PAGES AND 179 ILLUS- 
TRATIONS, PRICE, $2.50. 


A NEW SOCKET WITH EVERY ADVANTAGE, 


TABLE OF CONTENTS: 


Chapter I. General Electrical Theory. II. Prime 
Move. III. Motors and Car Equipment IV. The 
Line. V. Track, Car Houses, Snow Machines. vs. 
The Station. VII. The Efficiency of Electric Traction. 
VIII. Storage Battery 
Traction. IX. Mis- 
cellaneous Methods of 
Electric Traction. X. 
High Speed Service. 
XI. Commercial Con- 
siderations. XII. His- 
torical Notes. 





A MUCFORD.HED.LT.. 





O. T. CROSBY. 


APPENDICES: 


FOR T.-H. AND WESTINGHOUSE LAMP BASES Appendix A. Electric Railway vs. Telephone Decisions. 


B. Instructions to Linemen. C. Engineer's Log Book. 
5 5 


Durable and effective contact. 
D. Classification of Expenditures of Electric Street Rail 


Plenty of room for a knot in the cord. 








Strong on fixtures, the cap, with bayonet lock, projecting ways. E. Concerning Lightning Protection, by Prof. 
over the shell. Elihu Thomson. 
: : i) In this important new book just issued will be found 
FOR SALE BY SUPPLY HOUSES, OR BY a full discussion of the principles, apparatus and methods 
of construction employed in electric railroading. As will DR. LOUIS BELL. 


THE PERKINS ELECTRIC SWITCH MFG. CO., be seen from the table of contents, it treats all departments 
of the subject as comprehensively as is practicable in & volume of reasonable size. The illus- 
P. O. Box 815, Hartford, Conn, trations have been prepared especially for it, and many of them are entirely new. 
To Electric Railway Managers, Superintendents, Electricians and Operators, this volume 
is invaluable, while no one interested in the modern applications of electricity will want to be 
without it. The necessity for such a book has been keenly felt. 


Y 
Copies of The Electric Railway in Theory and Practice, or of any other Electrical 
work published, wil] be mailed to any address, PostaGe PREPAID, on receipt of price. Address 


THE W. J. JOHNSTON COMPANY, Ld, Times Building, New York, 


EDISON GENERAL ELECTRIC COMPANY, 


EDISON BUILDING, BROAD STREET, NEW YORK. 


EDISON SYSTEM OF LICHT AND POWER 
SAFEST! BEST! CHEAPEST! 


Incombustible Appliances. Measuring Instruments. 


MOTORS. 


WIRE, CABLES. 





















SAFETY DEVICES. 


(¢ 
@. °. ° o 


‘3411 LS3DNO1 





BEST ILLUMINANT, 
EDISON FEEDER 





EDISON 


‘TRANSMISSION * OF * POWER, _ tnsereronnt Tove. 


SYSTEM OF DISTRIBUTION. 


EDISON 


Lamp and Socket. 


SS TREET * RAILWAYS <— 


FOR PRICES, ADDRESS NEAREST DISTRICT OFFICE. 


DISTRICT OFFICES: 


Y, 
a 








CANADIAN: Edison Building, 77 Bay Street, Toronto, Can. PACIFIC COAST: Edison Building, 112 Bush Street, San Francisco, Cal, 
CENTRAL: 173 & 175 Adams Street, Chicago, Il. PACIFIC NORTHWEST: Fleischner Building, Portland, Oregon. 
EASTERN: Edison Building, Broad Street, New York. ROCKY MOUNTAIN: Masonic Building, Denver, Colo. 


NEW ENGLAND: 25 Otis Street, Boston, Mass. 
MEXICAN and SOUTH AMERICAN DEPT.: Edison Building, Broad St., N. Y, EUROPEAN OFFICE: 34 Victoria Street, Westminster, London, 8S. W., Eogland, 
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UM BIA LAMPS. 


LONG LIFE, HIGH EFFICIENCY, 
FULE RATED CANDLE POWER. Tan SCHARPER Ease CUT-OUT 


Users pronounce them the best in the market. 
Try them and be convinced of their superior 
qunliey. All candle powers. Bases to fit all 
standard sockets. 


SPECIAL RAILWAY LAMPS. 


SATISFACTION GUARANTEED. 























— Porcelain Insulated Sockets 


OF BEST QUALITY—STANDARD STYLEs. 


PRICE OF [ic SMALL ‘LOTS, 25 CENTS EACH NET. 





SOCKETS : LOTS OF 100, - 23 CENTS EACH NET. 
LOTS OF 500, - 22 CENTS EACH NET. 
WRITE FOR PRICES. 


COLUMBIA INCANDESCENT LAMP CO.. 


IQI2-1914 verre STREET, ST. LOUIS, MO. 





AGENTS: 














New York: DOUBLEDAY, MITCHELL & CO., No. 136 Liberty Street. New Orleans: MANION & CO., 167 Barronne Street, 

a REDDING ELECTRIC coO., No. etre | sloeen ie auutas an . Kansas City: EDWARD LASELL, 821 New York Life Building, 

Philadelphia: PARTRICK & CARTER CO., 125 treet; othic Stree mver: MOUN , ELE 1O . ‘ 

Chicago: GREAT WESTER ELECTRIC SUPPLY CO., 201-207 South Canal St, Denver; MOUNTAIN BUNCTEIOC CO., Duff Biosh. 

Cincinnati: POST & CO., 215-217 West 4th Stre Salt Lake City: R. M. FONES, No, 25 East 1st South Street. 

Syracuse, N, Y.: THE’ ELECTRICAL ENGINEERING & SUPPLY CO. San Francisco; PAUL SEILER ELECTRICAL WORKS, 406-408 Market St. 
12 als 
3 “i> 


THE 
BUNNELL 


FEED-WATER 
FILTER. 





“Clean asa W histle.” 


SSOSSSSSOSOSCOESCSSSOSES OOOO OOOS OO OOD 


THE BUNNELL FEED-WATER FILTER AND PROCESS 


s% is guaranteed to furnish steam boilers with feed-water absolutely free from scale-form- 


ing substances as well as mud, sand and all impurities in suspension, and will keep boilers “Clean as a.Whistle.” 





Not One Man in a hundred, with a steam-boiler experience, will believe this statement the first time 





he hears or reads it; but it is true. It is also true that ours is the ONLY apparatus and process that will 





certainly accomplish this most important result. 








*“We have experimented with almost every Filter and Heater manufactured, but met with prac- 
tically no success until we used the Bunnell Filter. We had used so many different arrangements 





without success as to warrant us in coming to the conclusion that Syracuse water contained some 





peculiar properties which it was impossible to remove, but we are now satisfied that the Bunnell Filter 





is a success in every sense of the word.” 








The above was written by a large steel manufacturer in answer to an inquiry, and after he had used our 





Filter nearly a year; first putting in.one, then two, and again two, making a total of five, protecting about 





1,500 H. P. in three batteries. 





We are prepared to contract for the erection of our apparatus under the strongest guarantee ever given, and 





payment is made contingent upon its fulfilling our claims. Circulars upon application and correspondence 


BRADLEY & COMPANY, syracuse, N. Y. 





solicited. 
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| THE . SUNBEAM 


acai its rated Candle Power for a longer time and 
gives more light for the amount of current con- 
sumed than any other lamp. manufactured. 





SOLID BRAIDED CORD 


Is the most dur- 


Covering Field Magnets, Sash Cord, etc., etc. 

Send for Samples and Prices. 
SAMSON CORDAGE WORKS 
115 CONGRESS ST., BOSTON. 











A TRIAL WILL CONVINCE YOU OF ITS SUPERIORITY. 


MANUFACTURED BY 


STEELE & JOHNSON MFC. Co., 


WATERBURY, CONN. 35 HOWARD ST., NEW YORK. 











SHEET METAL WORK, MACHINE SCREWS, ETC., ETC., FOR 
SWITCHES, SOCKETS, ROSETTES, ETc. 


SEND SAMPLES FOR ESTIMATE. WE CAN SAVE MONEY FOR You. 


EVERYBODY SAYS 


that after we rewind their armatures they run better than they did when new. 
It is because we aim to employ the best winders in the country and to make the 
quality of their work the first consideration. We excel in this work because 
it is our pet specialty. 


annie 0. SMITH & CO., Electrical Machinists, | 


177 GRAND STREET, NEW YORK. 


NEWTON RUBBER 60., 


116 Bedford Street, 
Boston, Mass. 
Pactory : Newton Upper Falls. 


Me Storage Battery Cells 


RUBBER gen - 
STREET RAILW 
CARS. 


805 Chamber of Commerce, CHICAGO, ILL. 
AGENCIES: 
THE ELECTRICAL SUPPLY CO., CHIcaAGo. 
THE ELECTRICAL SUPPLY CO., ANSONIA. 
W.H. GORDON & CO., 115 BRoapway, NEW YORK. 
F. P. JONES & CO., BuFFALO, N. Y. 
THE IRON CITY ELECTRIC CO., PirrsBuRGH, Pa. 
WOODRUFF-HARRIS ELECTRIC CO., BIRMINGHAM, ALA, 
HOULISTON, HUBBARD & CO., CrINcINNATI, O. 
C. H. BAKER & CO., SEATTLE, W ASH. 
JULIUS ANDRAE, MILWAUKEE, WIS. 


STILL LEADING, 


Our Specialties Are Standard, Each in Its Class. 



























EK. R. RAND, Manager. 
H. C. PARK, Supt. 








Paranite Wire, 
Canvas Jacket Line Wire, 
Flexible Conduit, 
Mica Asbetite Railway Appliances, 
New England Switches, 
Swinging Ball Lightning Arrester, 

Security Insulator, 

Packard Lamps, 

High Grade Electrical Supplies 


AT RIGHT PRICES. 


ELEGTRIG APPLIANGE GO., 


242 MADISON STREET, CHICAGO. 


“BEACON "iar" 


"| Is Not Only the CHEAPEST, but the BEST. 











Rusia it. Paes} 
Raed SU tecreimer ean 





PLETELQUIPME NT GNSTRUCTONOF 
Elect ric Railways 
STEAM SALAS] Sa RELANTS 


TING ANT 
Sarita ai ety eat RIS 
PHICADELPHIASL PA 





» Preside S. MARSH YOUNG, Sones Agent. o W. BREWSTER, Sales Agent. 
eee eee Mec. Sign’ Eng. W. S. GrumMoreE, Tr ELVILLE P. HALL, Secretary. 
A. J. WILSON, Sup’ t e fectrie al ¢ aE 


THE HALL SIGNAL CO 


50 Broadway, New York. 340 The Rookery, Chicago. 
OUR APPARATUS I$ IN SUCCESSFUL OPERATION ON 20 ROADS. 


Hall System of Automatic Electric Signals, Block sina, Highway Grade-Crossing 
Signals, Switch Signals, Station Signals, Interlocking Grade-Crossing 
ald Junction Signals, Hall Automatic Electric Iuminated 
Semaphore, ‘Stewart-Hall Train-Onder NAGI 


FOR SALE BY ALL THE 


LEADING ELECTRICAL SUPPLY HOUSES. 


BEACON VACUUM PUMP & ELECTRICAL (0., 


Makers, 
IRVINGTON STREET, BOSTON, MASS. 


We have established an exhibition-room in connection with both our New York and Western 
offic es, and would be pleased to have railway officials call and view the same. 


_%. B. COLLIER, WORTHINGTON CONDENSERS 


1807 Barker Street, - Philadelphia, Pa., 


MANUFACTURER OF 


BRASS GOODS 


SHEET METAL WORK, SCREW MACHINE WORK. 














AGGREGATING IN CAPACITY 


reer Ex. EE. 


ELECTRIC LIGHTING AND RAILWAY POWER STATIONS. 


Our facilities are unequaled for manufacturing wholly or in part, | A descriptive Pamphlet, fully illustrated, sent ied upon application. 





SWITCHES, ene — CUT-OUTS. | HENRY R. WORTHINGTON, 


86 & 8 
DOVES made to order for any class of goods. Send samples for estimates. 8 LIBERTY ST., NEW YORK. 


<ieeaiediidlaiariieitncaniciatinn 70 Kilby St., BOSTON 607 Arch St., PHILADELPHIA. _95 Lake St., CHICAGO, 
We believe we can cut your metal bills in half, 404 Walnut St,, ST, LOUIS 333 Sibley St,, ST, PAUL, 
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Evuaene F, PHILuips, President. W. H. Sawyer, Sec’y and Electrician, 


PF ORCELAI American Electrical Works, 


WHEN YOU WANT THE BEST WRITE THE P ROVI D E NC E, R. ae 


IMPERIAL PORCELAIN WORKS, Trenton, N. J.|RAILWAY FEEDER and TROLLEY WIRE, 
CHAS. E. CHAPIN, Agt., 136 Liberty St., N. Y. F. A. DUGGAN, Prop. ELECTRIC LIGHT LINE WIRE, 


WATERNOUSE BROS., 22. 0027.5:;,,|_ oandescent and Flexible Cords, 
ARC LAME ss tor Wires, : 


For Arc and Incandescent an siren cassie Parts Interchangeable. FARA DAY CAB LE Ss. 


New Work Office: 10 Cortlandt Street. 


FOOT and POWER LATHES, “cqmmmmaeey (ii sion) pays KETE INSULATION. 


Lathes on trial, Catalogues mailed om application | 

































45 and 47 © A OR HANGER THE OLD RELIABLE. 
SEBASTIAN LATHE SEBASTIAN LATHE CO., ® SGncinnaits,'oo""* and 47 Contral Avenue, ses heck teetaahaie: Somes. can Sota ae, Gee ins. 
Telegraph and Electric Mail and a Bageess Building. 


The Mica of this company has -— = oS a oe COThe Mica of this company has been put to very severe put to very severe 
tests and has poowes to be a very eee article for 
ail Electrical purposes All sizes. Send forsamples. 
Prices as low as the cheaper grades. 





CABLES. | gum Sem 


A Made in Brass, Zinc, or FOR TRAOING IRON ORE BEDS 


Iron. Send for de- 
Use GARDAM’s DIPPING NEEDLE Compass. 


THE F. E. BELDEN MICA MINING CO., ogg ge pigs Best and Cheapest. Send for list. WM. GA 


Miners and Dealers in Mica, , 0, N, Bender R Co, DAM & SON, 98 John street, New York City. 


26 School St., Boston, Mass. P. 0. Box 1541. 102 Orange &t., Providence, R. I, | 
» | Woodbridge & Turner Engineering Co. 





| MICA =: 


F, EUGENE BELDEN, Treas. 









“At the parting of the Ways” PURE ALUMINUM CONSULTING AND CONSTRUCTING 
| m ENNNcomPaxy. | Electrical and Mechanical Engineers 


116 Water St., Pittsburgh, Pa., 


Offer Aluminum aranteed to be 
equal in parity to the best in the mar- 
ket at the lowest rates obtainable. 
Prices given on application. 

Aluminum Sheet, Wire and Cast- 

" _ings at best rates. 

Aluminum polish, very efficacious and 
‘pon-poisonous,suitable for household use 
as well as for manufacturing purposes. 

Aluminum solder. 


CORRESPONDENCE SOLICITED. 


TIMES BUILDING, 
NEW YORK. 


FRANK B. RAE, 


Electrical Engineer. 


Electric Railways. Transmission of Power. 
Electrical Machinery designed for special appli- 
cations, plans, specifications and supervision. 


27 and a8 evens prising, 31 State 
t.. DETROIT, MIC 


ROBB MAGKIE, 
Consulting Electrical Engineer, 


NEAVE BUILDING, 
CINCINNATI, O. 


WM. A. ROSENBAUM, 
Electrical Expert and Patent Solicitor, 


Room 177, Times Bldg., New York City. 


‘Nore. - ]f the making and pushing of 
8 few selected devices is worth all 
my time won't it pay you fo learn 
about them 2 











This is a cut of 
the Law Battery 
Double Cylinder 
Carbon’ element 
attached to cover 
with zinc. It has|_ 
147 sq. in. carbon 
surface. The ele- 
ment is everlast- 
ing, and is so guar- 
anteed. Why use 
a battery with a 
chemical depolar- 
izer that needs 
frequent renewal 
of the negative 
element ? 


we Law Battery Company, 
AMERICAN HIGH SPEED ENGINE, ——*"SS5t** 


This Engine revolutionizes the manner of applying steam in generating power. It 
can be regulated so as to run at any speed desired, up to 


100 OR, MORE REVOLUTIONS m3 MINUTE ! 


It is not a rotary Engine, yet the motion of its parts is such that there are no ‘“‘ dead ING INCANDESCENT 


centers.” It takes steam and exhausts four times at each revolution. For 


SPEED, SIMPLICITY AND ECONOMY, 


this Hagine has noequal. It possesses many striking advantages over all other Engines, 


th one Pada! ”|6lCl eeeeee INCANDESCENT? LAMP ON THR MARKET. 
FOR ALL STATIONARY anpD MARINE PURPOSES. 


It can be coupled directly to dynamos, fans, blowers, fire engine and other rotary 
pumps; in fact, to amy machine requiring great velocity. It is smooth running and 
noiseless. Being light and compactly built, it takes up less room than any other Don’t forget that the K. W. Patent Suits have been decided in 


Engine of equal power. No heavy foundations are requred. This Engine is 
ng qual pc our favor. It is dangerous to use infringements. 


THE ACME OF SIMPLICITY. 


No skilled engineer is required. 
tae~ For further particulars and Illustrated Catalogue, call upon, or address, ETTI N 6 FLL N ) RF WS OM a A NY 
AMERICAN ENGINE COMPANY, 5 


BOUND BROOK, N. J. 192-202 SUMMER ST., BOSTON MASS., U. S.A 


THE “GLARK” WIRE. 


Insulation Guaranteed Wi erever Used, Aerial, Underground or Submarine. 








Bie Ee 
cee ie a 
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: i YY wi tit = . 


Z . i f j- 
Fs Dee : “ Z 
- sted 
7. i s 
A ae thi pi Mp 7 
, 


Successor to the Patent ‘Business formerly 
conducted by the W, J. JoHnston Co., Ltd. 








EEE EEE IIIs 




















Sintec. ait FOR PRICES. 





SAN / 


‘CLARK’ WIRE. 
In a letter from the Inspector of the Boston Fire Underwriters’ Union, under date of March 29, 1886, he says: “A thoroughly reliable and desirable Wire in every respect,” 





sea eee ee ees ey oer ae earn Aang Alar gules Oreck apd il rmain feb in extrem oot 
derele rite ti setae” West sroaned fs uan Bite W ecao altsaunened scent insthton for Volsgrea nad Wiese Eihts ots eae take ace tian. We ton Cor 
0 Get cee Raat See SESS See E, MISCO crn sts ne ast ena cod vec ich wide end when Wosbped, chou Jah na 
res TUL RAN ree UM rete AHO HURRY Em Usui, CeRtAt, CRPERUMOUND OR SU BMSUINE SS oor nt prices are alow ai not ower than, any ator oe 
class Insulated Wire. We shall be pleased to mail Catalogues with terms and discounts for quantities. » and our net prices are as low as, if not lower than, any other first- 


ZEASTERN ELECTRIC CABLE CO., 


i CLARK’ WIRE. .- G1 to 65 Hampshire Street, BOSTON, MASS. 
| HENRY A: OLARK, Treas and Gen'l Manager, HRRBERT BH, RUBTIS, Provident and Blootrician, 
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WANTED. 


WANTED.--Situation at insulating wires 
and cables by man of experience. Address 


, 


MENG 
THE ELECTRICAL WORLD, New York. 
WANTED—Situation by an engineer and 
electrician with four years’ experience in 
electric oa and power work as chief engin- 
eer. E. 
Tas ELECTRICAL WORLD, New York. 
WANTED—Situation by experienced meter- 
man; can operate both old and new type of 
Edison chemical! meter; will work for reason- 
able pay to commence; can furnish poet ref- 
erences. Address AMOS H. HA L, 
General Delivery, Minneapolis, Minn. 
~ WANTED- Situation by an electrical engi- 
neer graduate, who has since had experience 
in street railroad construction, shop work, 
ae ane equipping electrical machinery. 
Addre KK BOX No. 70, 
Cc leveland, 0. 





MANUFACTURERS OR INVENTORS wantin 
the assistance of a thorough mechanic wit 
15 years’ experience in the manufacture of 
electric light and “ea address 


THE ELECTRICAL WORLD, 

620 Atlantic Ave., Boston, Mass. 
“WANTED—Situation by young man seven- 
teen years of age, with good knowledge of 
electric light, telephone, telegraph, and 
other electrical work; has had practical ex- 
perience and can furnish caeolons refer- 

ences. Address 
THE ELECTRICAL Wor. D, New ¥ ork. 





WANTED- Situation at any kind of electri- 
cal work by a South American having one 

ear’s experience in an electrical factory; 
ts not afraid of work; would leave city or go 
toany Lent of South ‘America; speaks English 
Spanis Portuguese, French and Italian. 
Address Rs 

THe ELectricaL Worxp, New York. 





WANTED.—A thoroughly competent man, 
familiar with al] the details of mechanical 
and electrical engineering, is desirous of ob- 
taining a position as chief engineer or super- 
intendent of an electric railway. The best 
of references can be furnished as to steadi- 
ness and ability. Address B. 

THE ELEC TRICAL WORLD, New York. 

WANTED— A position as elec trician or engi- 
neer of construction in a railway supply an 
construction company, or as superintendent 
or manager of an electric street railway. 
Twelve years’ railroad experience. Four 

ears as railway expert for the T.-H. El. Co. 
est of references. Address 
M. H. BALLOU, 
Care Boston Stock Exchange, 
Boston, Mass. 


GOOD MAN, 


I want asituation; am with a manufactur- 
ing company, but want to re-enter the cen- 
tral station field as Superintendent of a light- 
ing plant or have charge of plant for electric 
road: have had 6 solid years’ experience with 
the T.-H., Brush, Western Electric and Wood 
arc; also T.-H. and W estinghouse alternating 
and Edison railroad generators; can run a T.- 
H. are machine a month without flashing once, 
and have a record that Iam not ashamed of; 
have not got a ‘‘swelled head,” and will go 
anywhere on trial and demonstrate that I 
am what I claimto be. I want to grow up 
with a good company, and will take stock in 
it if prospects are good. Age 28; good educa- 
tion; first-class references. Address 

**GOOD MAN,” 
THE ELECTRICAL WORLD, New York. 


WaANTED—Engineer for a 150-light T.-H. 
arc plantin a New York State city. Must 
understand the system thoroughly, be able 
to repair apparatus and lamps and disposed 
to make himself onetally useful. No 
kickers on hours need apply. Address, giv- 
ing experience, references and wages ex- 
pected. ELECTRIC COMPANY, 

THE ELECTRICAL WoRLD, New York. 





WANTED—Agents to sell our Niagara Elec- 
tric Motors and Dynamos in cities where we 
are not already represented; liberal discounts 
and exclusive territory to responsible dealers 
in electrical opneraies- 

LOVELL MFG. CO., T.rp., 
Erie, Pa. 


WANTED.—Opportunity for a party with a 
capital of $10,000 to $15,000 to take interest 
in the manufacture of a newly invented and 
patented machine; necessary in one of the 
most important branches of the electrical 
industry. Will bring are? ¢ oye. Ad- 
dress » 43, 

THE ELECTRICAL WORLD, New York. 


WANTED—One No. 5, Peckbam Truck, 
second hand. State where it can be seen 
and price. Atte ress 

» B. WATTLES ag 
1048 Elizabeth Ave., Elizabeth, N. J. 








Engines, Boilers, Dynamos, Wire and 
Electrical Apparatus. May be second-hand, 
but must be in good order. State full de- 
scription, price, terms, oe, in first letter, 
F. Pp. ARBUCKLE, 
Investment Banker, 


Highlands, Denver, Colo. 


BIDS WANTED. 


WESTFIELD, N. Y., June 17, 1892. 

The Board of Trustees of the Village of 

Westfield, N. Y., will receive bids for an arc 

and incandescent light plant; according to 

pans and specifications on file at the office of 

illage Clerk of said Village. Bids will be 
received up to and including Scone 5, 1892, 

. Ne 
Village Clerk, We sttield, » » a 


} 
l 


gener ee 


IMPROVED =p 4 “Pg Bg ENGINE 


HORIZONTAL AND VERTICAL, SIMPLE, COMPOUND AND TRIPLE, 


Marks the latest step in Modern Steam 
new tools, from new 


AS BUILT BY 


CVs.) BALL 


wooD 


COMPANY. 


OFFICE : 


15 Cortlandt St., New York. 


Iti is built in new shops, with 
In ECONOMY, FINISH and 


Engineering. 
patterns, and after long experience. 
REGULATION we mean it shall have no rival. 


REPRESENTATIVES : 
W. B, PEARSON & 00, Home Ins, Bldg., Chicago, Ill. | W. A. DAY, 128 Oliver Street, Boston, Mass. 


THOS. G. SMITH, Jr, 11 Hammond Bldg, Gincin- 
nati, 0, 


A. M, MORSE & 00., Commercial Bldg., St. Louis, Mo. 
HYDE, BROS. & CO., Lewis Block, Pittsburgh, Pa. 





.. SOR BALE. 


A lot of 40 Daft motors and generators from 
lto 50 ake for sale ae also 200-light 
00; 110 volt 50- 


200. light U. 
200-light 3. 


Edison, $ 


light National, 100-ligh 


Schuyler, 10 T. “H. old style arc lamps, 10-light | 


T.-H. arc and lamps, 3C-light T.-H. arc, 


light American, 3-light American, 2-light | Nine 90-1i vy had ny - 


Richter. Arc and 


aa. motors and 
supplies. ; 


T. YEARSLEY, 
123 No. 3d St., Philadelphia, Pa, 


Second: Hand Jynamos 


FOR SALE CHEAP. 


t | Two 2-1 





FOR SALE. 


vo. ee ht, T.-H. Dynamos, compound wound 110 
with Base Base, Rheostat & Ammeter. 
Two : io ht Fort Wayne Alternators complete. 
—- ,0U0 c. p. Are —e 
One 50-li Try 2,000 c. p. Are = 
j One 600- Noss dison Dy — not the foneet style. 
Twelve Knowles, 12-light Arc Dynamos with lamps. 
ouse Arc — 2,00 c. p. 
One 30-light Brush Dynamo. t, c. p. 
“ae ay Schuyler Dynamos, 2,000 c. p. One 2- 
Arc Machine with 2 single nes > 
One ED gine. U. S. Dynamos, 110 volts, with complete 
station fixtures. 
One 300-light U. S. Dynamo, 80 volts, no fixtures but base. 
Gne a Ae Mather Dynamo, 110 volts, no fixtures but 
Ss. oa “light Excelsior, Arc Dynamos, 2,000 c. p. with 
vy a ligne t Vandepoele Are Machine with 2 Armatures 
and 25 Double 2,000 c. p. lamps. 


We Buy Outright Electrical Equipment. . 


We have a number of Dynamos ana Motors | JOhN E. Beggs Mfg. & Supply Co., 


nearly new, which we will sell at alow price, 
among the number being a 


150 H. P. 500-VOLT 


COMPOUND WOUND GENERATOR. 
G. A. HARTER, 


39-41 Franklin St., - Chicago. 


74 CORTLANDT STREET, N. YY. 


Inventions Realized, 
i is, made real; which rarely happens 
before a model is made, and rarely then. 
A first-class machine shop. We send a 
primer with full particulars. 


| JONES BROS, ELEC. 00. 30 Kort, Cincinnati, 0. 
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Short Electric Railway Co 


OFFER A FULL LINE OF 








Appliances ‘for Overhead Construction, 








Gearless and Single Reduction 


MOTORS, 


IMPROVED + RAILWAY + GENERATORS |eGse— cones cums 


AT REASONABLE PRICES. 





CLEVELAND, O. 


Mills Building, N. Y. City, 


Monadnock Building, Chicago.!39th $t, and Stewart Ave., Chicago. 


FOR SALE. 


ARC. 


Seven a amp. 35 ony Bsa mem dys. and regulators 
Two Depoel os no 
ns ess es ag 


” Excelsior - with regulator. 


“ “ “ “ “ 


“ “ “ no 


- Brush “« with s 
“ Ball “ “ “ 


Sperry ae 

- West’n Elec. 2 with ce 

“ ‘ ‘ i 

oe ot ay iJ ca) 
oe a) ot) a) 

ct “ “ od ti 


oe Uv. 8s. “ “ 
“ Bain “e no 
- Jenney 


yj 
2 
° 

pea Sneeeean ena 


LAMPS. 
Two hundred 9% amp. sin; le Waterhouse lamps. 


Sixty-seven 9 «double 
Fifteen e single Brush = No. 16. 
Sixty- sane ° 3 me No. 10. 
Forty-three e . ” * No. 16. 
Ninety-seven 18 ‘“ double peaney - 
= $4 ~“ single 2 

Sixt 1% 6“ )«6dou ~ Western Electric lamps. 
Forty-three 18 ‘“ singh - 
Two hundred is “ double Van Depoel 
Forty-five — ™ single . 
Fifty-four a Excelsior , 
Five 9% “ double ¥ 
Fifty-two “single _ se: 
Forty 1 “ “ Sperry s 
Eight 9g “ «a ae ‘ 
Five 646 “* +6 a a : 


INCANDESCENT, ETC. 
One 2, = volt 500 0 en U. 8. alternator with converters. 


One “ dynamo rheostat. 
Two iW ™ 350 Jenney “ 
One 110 “ 230 “ Edison - : = No. 6. 


One 9% “ 450 “ Brush = 
One 96 “ 300 oe “ oo “oe “ 


Two 4 amp. 800 “ Heisler = “regulators. 
Two 4 OO. rs “ “ “ 
One 110 volt = ‘* Hause 3 “  rheostat. 
One 7 ¥ ot : - - 
One 110 “ 300 “ Roya ” 

One 70 “ 225 77 U. 8. aay ad 
One 2%) “ one horse Sprague motor. 

One 50 ‘** two 

One 20 “ fifteen horse power generator. 

One amp. two horse power Baxter. 

One ¢ “one-quarter horse power C. & C. 


57,000 carbons 52-100 x 12 for low tension at $6.00. 
3/000 new key sockets T. H., Ed. & West at 13c. 
Lot of Ammeters, Indicators, Lamps, Sockets, etc. 


NOTICE.—Cut this list out for future refer- 
ence. We do not sell dynamos on commission or 
option, but buy outright, and all the ore 1 
can be seen at our warerooms, St. Louis, 
apparatus overhauled and tested a shipment. 


ROSE ELECTRIC LIGHT SUPPLY CO., 
St. Louis, Mo. 


Room 232, Electrical Exchange Bldg., New York. 


RECEIVER’S SALE 


eae 


Electric Light Plant. 


On July 16, 1892, there will be offered for 
sale, at public auction, in the town of Hamp- 
ton, Virginia, the valuabie and complete 
equipment of the Hampton Electric Light 
and Power Co. On June 21, 1892, the wires, 





poles and converters of the same company 
will be offered for sale. 
FRANCIS F. CAUSEY, 
Receiver. 
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Will You Have a World's Pair Exhibit ? 


If so, why not let us take charge of it? We 
will help you to secure suitable space, will un- 

pack, set up and arrange your exhibit: look 
boom and sell or repack and ship same to you 
after the close of the Exposition. 

Advise us what steps you have already taken 
in this matter, and the nature of your pro- 
posed exhibit, and we will send you full parti 
culars by return mail. 


THE WORLD'S FAIR MANUFACTURERS’ 
EXHIBIT ENG. & CONST. CO., 


1325 MONADNOCK BUILDINC, 
CHICACO, ILL., U. S. A. 


Capacity. 
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HNARRISBURG uxcum 





ARRISEURNRG, PYA., 





WORKS, 


ENGINEERS AND CONTRACTORS, 


MANUFACTURERS OF THE 


HARRISBURG 


SIMPLE, TANDEM AND CROSS 





Compound Engines. 


IDE and IDEAL. 





BOILERS. 


AND COMPLETE 


STEAM POWER PLANTS. 





SELLING AGENTS: 


w. R. FLEMING & CO., Mail and Express. Bidg. 
166 Fulton St., New York. 

POST ENGINEERING CO., 70 Kilby St., Boston. 

FRANK JOHNSTON, 


24 8S. Tth St. (Builders 
Exchange), Philadelphia. 








Fo Sale. 

Two 600-light Edison 6-field dynamos. 

Three 5h. p. Mayo 110-volt motors. 

Two 25-light Sperry Dynamos, with (new 
50 new 1,200 c. p. arc lamps. All are in prime 
running order. Ellis Oil Filters shipped on 
thirty days’ trial. 

CHAS. E. GREGORY, 
313-317 So. Canal St., Chicago. 





FOR SALE. 


One 7-light, four 20-light, one 30-light, two 45-light, 
one 50-light Easton dynamos, with single lamps 
(burn 14 hours), hoods, globes and ammeter com- 
plete. This apparatus has never been used, and 
will be sold cheap to make room for machines of 
new design. 

One 44-light, one 50 light 1,200-c. p. Thomson- 
Houston with 70 single lamps and hanger boards 
used few months; 30-ligbt 2,000 c. p. Brush with 
double lamps; 30 light 2,000-c, p. Excelsior ; 30-light 
2,000-c. p. Western Electric and single lamps; 
3-light American; 3-light Thomson-Houston; two 
10-light Waterhouse and single lamps; 20,000 car- 
bons y X 12, price $5.00. 

We buy, sell and repair all kinds of apparatus 
and have something new every week. Write for 


anything wanted. 
NEW APPARATUS. 


We are agents for the Easton Electric Co., 
Brooklyn. Arc Dynamos with automatic regula- 
tor. Incandescent dynamos and motors. ‘This 
apparatus will be sold at very low prices. 

Local Salesmen Wanted. 


W. S. CHESLEY & CO., 


Electrical Exchange Building, New York. 


~ BARGAINS 


In second-hand and a full line of new engines 
boilers and supplies, always in stock for im- 
mediate delivery. Drop card for low spot 
cash prices. 





FRANK M. DAMPMAN, 
48 North Seventh St., Philadelphia. 


PROPOSALS, 


At a meeting of the court of Common Coun- 
cil held May 2, 1892, the following vote was 
passed, viz. 

Voted, That the City Auditor be, and is 
hereby directed and authorized to advertise 
for proposals for the lighting of the streets, 
squares and parks of the city by electricity 
and by gas for a term of one year from Feb- 
ruary 1, 1893. Said proposals to be received 
by the auditor at some date previous to July 
1, 1892, and the result of proposals to be sub- 

mitted by him to this court at its regula- 
Ju 


meeting July, 1892. 
kK. G. KILDUFF, 


Attest. 
City Clerk. 

In accordance with the foregoing vote of 
the Court of Common Council, proposals for 
the lighting of streets, squares and parks of 
the city of Waterbury, Conn., as above de- 
scribed, will be received by me up to July 1, 
1892. 

Further information, if desired, furnished 
on application. Address 


JAMES J. CASSIN, 
City Auditor. 


TREASURY DEPARTMENT, 
WASHINGTON, D.C., June 6, 1892. 

Sealed proposals will be received at this 
Department until 2 o’clock, Pp. M., Monday, 
June 27, 1892, for furnishing electrical sup- 

lies required during the fiscal year ending 
bed 30, 1893, for U. S. buildings at Pitts- 
burgh and Philadelphia, Pa.; Cincinnati, O.; 
Boston, Mass.; Chicago, Ill.; St. Louis and 
Kansas City, Mo.; New Orleans, La., and 
Baltimore, Md. Instructions to bidders will 
be furnished on applieation. Proposals must 
state price per unit. The Department reserves 
the right to two annual renewals of accepted 
proposals, and to reject anyor all bids or 
parts of bids, and to waive defects. Pro- 
posals must be addressed to the Secretary of 
the Treasury, Washington, D. C., and marked 
+ Proposals for Electrical Supplies.” 


CHARLES FOSTER, Secretary. 


| 
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McLEOD, WARD & CO., 
Electrical & Mechanical Engineers, 


91 LIBERTY STREET, NEW YORK. 
CEILING AND COLUMN FANS. 


Can be operated by any power. . WRITE FOR CATALOGUE AND PRICE LIST. 














WE HAVE NOW THE BEST FACILITIES FOR 


ELECTRIC REPAIR WORK 


On all makes of Electric Apparatus of any Western house. Write us for figures before 
shipping your armatures East. We can save you time and money. 


TNE FRANKLIN ELEGTRIG GOMPANY, 


533-535 Delaware: Street, Kansas City, Mo. 
ELECTRIC ENCINEERS. ELECTRIC REPAIRS. 











VALUABLE FACTORY PROPERTY FOR SALE OR TO RENT 


Consisting of the Foundry and Machine Shops Formerly Occupied by 


THE STILES & PARKER PRESS CO, Middletown, Conn. 


The works are fitted up with line shafting, anew 100 H. P. Boiler, 3 Engines, Cranes, 
Blower and Cupoles in Foundry, Blacksmiths’ Forges, Steam Hammer and Automatic 
Sprinkler System, all in first-class order. = enough for 100-200 hands. Located on the 
Connecticut River in direct communication with Hartford and New York by freight boat, 
and with New York, Boston and all other places by (‘onnecticut Valley R.R., the “Air 
Line,’ and N, Y., N. H. & H.R. R. For particulars apply to 


E.W. BLI 


Why Not Move 


Nearer your best and biggest market—nearer your raw materials? 
Chicago is the greatest distributing point in America because of 
iow railroad and lake freights everywhere; unrivalled location; belt- 
railways. Chicago Heights is the center of Chicago’s manu- 
facturing district. Can’t you come 


To Chicago? 


We'll show you Chicago Heights, and offer you strong induce- 
ments to locate there. We have the property, the men and the 
money—and mean business, If you’re a manufacturer, affected 
by the new, changed conditions of doing your business, write us; 
we have a ‘‘way out.” 


‘«Chicago’s Beaten Path’”’ is an illustrated and carefully-prepared booklet. Every 
manufacturer should have it. Send us vour name and address. Here’s ours: | 


THE CHICAGO HEIGHTS LAND ASSOCIATION, 


(GET OUR RATING) 


830-831 Chamber of Commerce, Chicago. 


S CO,., 110., No. 12 Adams St., Brooklyn, N. Y. 





THE ONLY BOOK TREATING OF THIS SUBJECT EXCLUSIVELY. 
THE OUADRUPLE=. 


By Wm. Maver, Jr., and Minor M. Davis. 
With Chapters on The Dynamo-Electric Machine in jation to the Quadruplex. 


he Practical Worki of the Quadruplex. Telegraph Bepeaters and 
the Wheatstone Automatic Pelegraph. By wiht. AV > Jr. 
CONTSNTS. 
Development of the Quadruplex. The Quadruplex. 
[Introduction and Explanatory. The Dynamo-Electric Machine in relation to the 
The Transmitter, Rheostat and the Condenser. Gee ruplex. 
Stearns Duplex. The Practicai Working of the Quadruplex. 


Instruments of the Polar Duplex. goeqrenh Repeaters. 
The Polar Duplex. The Wheatstone Automatic Telegraph. 
This book is written in plain, simple and explicit language, and is within the ready comprehension of all. 
ihe ou ente one pumencus, £08 with their a the pares can a once grasp. peat operation of 
ruplex. 6 ndsome rinted on fine paper and substant: bo . oe 
acd every Hiectrician should have a oer , _— 7 hemes a mr 


Cloth, 126 Pages. 63 Illustrations. Price, $1.50. 


THE W, J. JOHNSTON COMPANY, Ld., Times Building, New York. 





! 


ELECTRICAL APPARATUS, 


From the Mest Delicate Instruments to the 
Largest Dynamos and Motors, 


made by the day or contract. Large experience. 
best of facilities; labor saving machinery designed 
and perfected. Want specialties to manufacture. 
Dies, tools, etc. Correspondence solicited. 


BRADY MANUFACTURING CO. 
83 Washington Street, Brooklyn, N. Y. 


JOHN A. GROSS, 


CONSULTING 
Electrical and Mechanical 
Engineer and Expert, 

136 LIBERTY STREET, NEW YORK. 


Lighting, Power Plants or Special Machinery 
Designed and Constructed. 


Gooding, Beinert & Co. 


MANUFACTURERS OF 


Laclanche Batteries 


AND 


Electrical Appliances 


Repair Gas_ Igniters, Dy- 
namos and Motors. An as- 
sortment of Motor Brushes 
kept on hand. Commutators 

iam. furnished and repaired, Ex- 
Pe perimental work promptly 

done and estimates given, ~* 


John Street, New York 


ANTI-RUST PAINT. 


Guaranteed 

To Be the Best for 

Coating Exposed Metal Work 
On Electric Lines. 

Order a Trial Can. 


THE CANTON STEEL ROOFING CO., 


CANTON, OHIO. 


PAINT 


Vour 

Exposed Metal Work 
With 

Bonnell’s 

Nubian Iron Enamel. 
Cheaper 

Than Asphaitum, 

And Far Superior 

For Arc Lamps, Hoods, 
Brackets, Arms, Towers, 
Trolleys, Motors, Etc. 
Guaranteed to Suit or No Pay. 


THE NUBIAN IRON ENAMEL CO., 


No. 37-39 NUBIAN AVS., 
Cragin, I11. 


Wo. 77 Warren St., N. Y- 
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ACENTS FOR 


ENTERPRISE ELECTRIC C0.) -Reliwéy: Quinn @ - 





TROLLEY WIRES, 11 ADAMS ST., TROLLEY POLES, 











SECO SCCOOHHEOOETOH OOH EHOS Peeeeeeeeseseeeeoeeseseseees. SPAN WIRE, TROLLEY BASES, 
Manufacturer’s Agents and PEEDER WIRE, CHI C AGO. TROLLEY WHEELS, 
Mill Representatives for GLOBES, SOESD NIRS, TROLLEY a 

. . TROLLEY SPRING 

Telegraph, Telephone, Glass and Porcelain | us: wrus, ~ eae TROLLEY. OORD, 

Electrie Light, Insulators, | oRogs-ovERs, ailway BUSHINGS, 
wp: | TUBN-OUTS, Supplies RPHITE BUSHINGS, 

—anp— INSULATORS, Mie RUBBER BELLS, 
Electric Railway Con- Incandescent Lamps | 2&0LLEYS OHIGAGO CLAMPS, 
; POLE BRAOKETS ELEJTRIO HEADLIGHTS, INSULATING TAPE, 

ana nen | PUOvaS «Guan TONS, "EYE BOLT 
Wires, Cables, Tape and Tubing. STRAIN OLAMPS, RESISTANOE BOXES, PORCELAIN KNOBS, 


313 to 315 DEARBORN STREET, OURVE INSULATORS, STATION EQUIPMENT, PORCELAIN OLBATS. 


ATERTG ORR oy ater escrc ea 


There is no switch to throw on at night. nor does it require 
any attention from one year’s end to another, except to set ths 
alarm as you wish to use it, and when you get up touch the 
lever whicn stops the alarm and it is ready for work again the 








following morning. ‘The alarm will ring until it is stopped b 
touching the lever, so that the new alarm issure to accomplis 
its purpose, to wit, waken the sleeper. 
‘he movements can be taken from the case without discon- 
e ates ,. necting or interfering with any of the wires or contacts. The 
Batteries are of a superior quality and are very powerful. 
They are made in such a way that they can be replenished at 
any time in the simpiest manner, without removing them from 


Operated by a Single Concealed Brush. | ‘*°°as* ~iemcaanideelan 
. , ao AGENTS: 

Attention required reduced to a mini-| “New England: ELectric Gas LIGHTING Co., 195 Devon- 
mum. Nomore trouble to Central Stations. | shire St., Boston. New York: THE £. S. GREELEY & Co., 
Sound workmanship. All motors carefully | New York. Pennsylvania: THE PARTRICK & CARTER Co., 
tested before being shipped to agents or| Philadeiphia, Pa; Chicago: WESTERN ELECTRIC COM- 





purchasers, PANY; ng a. St. Louis ELECTRICAL SUPPLY COM- 
PANY; St. Paul: ENGINEERING AND ELECTRICAL SUPPLY 
CORRESPONDENCE SOLICITED. CoMPANY; Kansas City: FRANKLIN ELECTRICAL SUP- 
—_—_—_ PLY COMPANY; Omaha: CONSOLIDATED ELECTRIC SUP- 

ADDRESS LETTERS TO PLY COMPANY. 


MANUFACTURED BY 


CC % a = » Dy) 


eee LUDWIG GUTMANN, tHE CONNECTICUT CLOCK Co., 





PITTSBURGH, PA. 


285-287 STATE STREET, NEW HAVEN, CONN. 











aaa ; teaininenenaes 
SECOND EDITION. REVISED. ENLARGED. ENTIRELY REWRITTEN. 


THE PELTON WATER WHEEL. TG 


UNEQUALED IN EFFICIENCY. | UNLIMITED IN CAPACITY. A DICTIONARY OF 


More than 2,500 Wheels Now Running. 


The only distinctively new and important development relating to Hydraulic Power that has been made in 
the last half century. Adapted to all conditions and every variety of service where a head of twenty or more 
feet can be obtained. Shipments made from San Francisco or New York as may afford the most favorable freight ° 
rates. 9 


BHBLECTRIC POWDR TRANSMISSION. 


The advantages the Pelton Wheel affords in the way of a uniform and reliable power, close regulation and 
facility of adaptation to varying conditions of speed and pressure bave’ brought it into special By EDWIN = HOUSTON, A. M. 
prominence and extensive use for this 








EMBRACING ss ee vlass of work. All applications should se , ‘ 7 oe PY 
THE PELTON; , 
in its required, and for what purpose, wits ap. The most valuable of any single book belonging to the literature of Electricity. 
VARIATIONS SYSTEM OF proximate length of pipe line. SEND FoR 


CATALOGUE. 562 Large Octavo Pages. 570 Illustrations. Price, $5.00. 


f 
“ POWER. The Pelton Water Wheel Co.. 


CONSTRUCTION 


a 121-123 Main St. San Francisco, | AN INDISPENSABLE REFERENOE BOOK, NOT ONLY FOR ELECTRICIANS, BUT 
APPLICATION STREET, NEW YORK U Bea 3 
es ee ee FOR EVERY ONE INTERESTED IN OURRENT PROGRESS. 


our patent rights are being infringed 
upon, intending purchasers are hereby 
warned that all such infringements will 
be vigorously prosecuted. 


PELTON WATER MOTORS 


Varying from the fraction of | = to 100 
horse power, unegnaled for all light run- 
ning machinery. arranted to develo 

a given amount of power with one-half 
the water required by any other. [Send 
for Motor Circular. Address as above, 
Deliveries made from San Francisco or 
New York, as may afford the most favor 
able freight rates. 


“KEYSTONE” 


Some idea of the scope of this timely and im- 
portant work, and of the immense amount of labor 
involved in it, may be formed when it is stated that 
it contains definitions of about 5,000 DisTINcT 
Worps, TERMS OR PHRASES. 

The Dictionary is not a mere word book. The 
words, terms and phrases are invariably followed by 
a short, concise definition, giving the sense in 
which they are 
correctly em- 
ployed and a 
general state- 





PROF. E. J. HOUSTON. 


* : s sty r ' 
DYNAMOS ment of the principles of electrical ‘ty AG 


Ain science on which the definition is = OAR 
founded. aR 
sé MOTORS st As one feature, an elaborate system 
of eross references has been adopted, 
For All Uses. so that it is as easy to find the defi- 
nitions as the words, and aliases are 

Special readily detected and traced. 

The typography is excellent, being 
large and bold, and so arranged that 
each word catches the eye at a glance 
by standing out in sharp relef from 
Running the page. 

Elevators, =) 
“3 Copies of Houston’s Dictionary, or of any other — 
MANUFACTURED BY THE Electrical work published, will be mailed to any address in the world, postage prepaid, on 


KEYSTONE ELECTRIC C0. receipt of price. Remit by P. O. Order, Draft, Registered Letter or Express, and address 
DRInPA. || THE W. J. JOHNSTON COMPANY, Ld., Times Building, New York, 






Reversible 
Motor 


—FOR— 
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RIES REGULATING SOGKET! 


USE IT UPON YOUR ALTERNATING CURRENT CIRCUITS. 















- IT WILL PAY YOU! IT WILL PAY YOUR CUSTOMERS!! 
i IT REGULATES THE LIGHT! IT SAVES THE LAMPS!: IT SAVES THE CURRENT!!: 

i THE RIES ELECTRIC. SPECIALTY CO., sactmore, mv. 
pe PATENTEETS AND SOLE MANUFACTURERS. 





he only paper Sweees ws preston I Illustrated. 


stb NAT ti Bara CARBON CO. 5 p l) S H r S asiee es ‘imate ig ae Dsth Rewneweod. I 
Ch R B 0 N $. CLEVELAND, OHIO. ‘ § 











. sndisDe:  facturers of. I 
THE ELECT ELECTRIC RAILWAY IN THEORY AND PRACTICE, sane ‘Stet mc a Ora 


WMA aL | 





GHINA SPECIALTIES 





oa POLES & CROSS ARMS 
SLU saAC 





OSCODA , MitCcH. 
FOR ELECTRICAL AND OTHER PURPOSES. ee 
We guarantee the strongest porcelain in the market. Plant specially designed for Practical Directions 
this class of work, and a machine shop fully equipped for making Dies of difficult ani 


pattern. Orders filled on short notice. 


ARMATURE 


PASS & SEYMOUR, Syracuse, N. Y. si i 


SS Field-Magnet @ Winding, 
HOLMES, BOOTH & HAYDENS, arg 
25 PARK PLACE, NEW YORK, | ee ee 


MANUFACTURERS OF Cloth, 113 Pages. Price, $1.50, 


Bare and Insulated Wire. 











ILLUSTRATED with nearly 50 Engravings, and 


Underwriters’ Copper Electric Light Line Wire, Copper Magnet Wire, Flexible Silk, Cottan and | cies ra sama ct velpstie nteneee 
Worsted Cords for aes | am gag Ben =» eae ene 14: ated ars It also contains working directions for Winding 


Dynamos and Motors, with additional deserip- 
tions of some of the apparatus made by the 
several leading Electrical Companies in the 
Di 


i > —$—<—$<—<—— 
gee, PATENT ““K: KK.” LINE WIRE 
For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
AGENTS FOR THE WASHINGTON CARBON COMPANY. CARBONS FOR ARC LIGH TING. 


FACTORIES: WATERBURY, CONN. 
THOS, L. SOOVILL, New York Agent, 


» pies promptly mailed to any address in 
the world, POSTAGE PREPAID, on receipt 
of the price, $1.50. 


THE W. J. JOHNSTON CoO., Ltd., 
167-176 Times Building, New York. 














/FIDELITY CARBON MANUFACTURING CoO., 
ST. LOUIS, MO., 


on electrical subjects mailed to any address in the world, PosTAGE 
PREPAID, on receipt of price. Catalogue of Electrical Books free. A R CS L | G rd rf CA ~ B O N S, 
Address THE W. J. JOHNSTON CO. Ltd, /GARBON BRUSHES, PLATES AND SPECIALTIES, 


BATTERY CARBONS. 


Sole Manufacturers Special High Grade Carbons for Ward Lamps. 


ELECTRICITY AS A MOTIVE POWER 


IN OPERATING THE 


BLACKMAN VENTILATOR WHEEL 











THE BEST FOR GOPPER WIRE. 
_ The Parallel Wire Stretcher. 


NO TEETH—DIRECT PULL-ALL STEEL, 


WARRANTED Not To SLIP, MAR, NoR INJURE THE WIRE. 
—MANUFACTURED BY— 














send PENDING, P. O. Box I7I. A. D. ISHAM, Buffalo, N. vs z A cheap, clean, reliable and unseen factor as a 
meee ae power for operation. 
/ Motors attached to shaft (as shown in cut) or con- 
3] nected by belt. 
DISTRICT TRLEGR APH SUPPLIES | @ We hiso Manufacture FLAT BLADE FANS. 


For particulars address 


HOWARD & MORSE, 


| = 45 Fulton Street, 
Electric Mot shed to the shaft 
Tae Wade be Ponca NEW YORK, N.Y., U.S.A. 
———————— 


SAL AMMONIAC 


(ELECTRIC BRAND) 


ForElectrical Purposes 


Guaranteed 98/99% and free of lead and iron. 
If you want the best quality ask your dealer 


for this brand, Imported by 


VIADUGT MFG. GO., Baltimore, md.) A: KLIPSTEIN, 122 Pearl St.,New York, 


—SUCH AS— 











WOOD CLEATS A SPECIALTY. 


Send for Samples and Prices. 


Magneto Signal and Extension Bells, Magneto 
Testing Bells, Battery Bells, 
PUSH BUTTONS, CROSS-ARMS, OAK AND LOCUST PINS, BRACKETS, INSULATORS, WIRE, etc. 
Write for Our Catalogue, with Prices, 
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FORT WAYNE ELECTRIC CO.,) 1#°#74#7 200K AnnouNceMeNT. 


FORT WAYNE, INDIANA, 


——MANUFACTURERS OF—— 


Flectric Lighting and Power Systems 
and Apparatus. 


© a a 


GENERATORS 


For Railway and Other Motor Circuits. 





ARC LIGHTING. 


INCANDESCENT + LIGHTING 


ALTERNATING AND DIRECT. 


e- = = = — ——— _ —— a —® 


M eters, Motors, Cut-Out Boxes, 


FOR ARC CIRCUITS (ADOPTED BY THE LEADING COMPANIES), AND 


(GENERAL SUPPLIES. 





(i y 


a 


ml i hil i) 


oe — - ——_-—--  --- 


8 c. p. to 50 c. p., to fit sockets of principal systems. 
75 c. p. to 150 c. p., to fit large keyless sockets. 


SOCKETS, 


Key, Keyless, Wall and Waterproof; 
Construction Excellent; Prices Low. 


CUT-OUTS, ETc. 


PRAMRESEESEHSSEDESOOOOD 


Write for Ereenew 


NOW READY—THE NEW FOURTH EDITION. 


Dynamo-Electric ectri¢ Machinery, 


By SILVANUS P. THOMPSON. 


Revised and Rewritten, with About 900 Pages of Text, 498 Illus- 
trations and 29 Plates. Price $9.00. 


SYNOPSIS OF CONTENTS: 


Introduction; historical notes; physical theory of dynamo-electric machines; 
actions and reactions in the armature; magnetic principles and the magnetic 
properties of iron; the magnetic circuit; forms of field magnets; elementary 
theory of the dynamo—magnetic and separately excited machines—series ma- 
chines—shunt machines; characteristic curves; constant potential dynamos; on 
winding of armatures—theory of connections; ‘practical construction of arma- 
tures; commutators; brushes and brush holders; mechanical points in design 
and construction of armatures; elements of dynamo design—calculations of 
windings; arc lighting dynamos; examples of modern dynamos (continuous 
current); miscellaneous dynamos; electric motors (continuous current); modern 
forms of continuous current motors; the principles of alternate currents ; 
alternators; alternate current motors; transformers; electric transmission of 
energy; regulators for dynainos; testing dynamos and motors; management of 
dynamos. 

Appendix A.—Electric and Magnetic Units. 

Appendix B.—Wires for Winding Dynamos. 


THE W. J. JOHNSTON COMPANY, LTD., 


167-176 TIMES BUILDING, NEW YORK. 








Material and 


SAW YE R= MAN ELECTRIC CO. 


510-534 WEST TWENTY-THIRD STREET, NEW YORK. 


620 Atlantic Ave., BOSTON, MASS. 


The Pullman Building, CHICAGO, ILL. 
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The Waddell-Entz Company, *“SPECIAL® — 


Ee a a 
203 BROADWAY, NEW YORK. We have about 150 cells 300 ampere hour Pumpelly Storage 
Batteries with rubber jars. Some of these batteries have been 

taiproved Slow BAsed Gadétaiar used a short time, and some not at all. We will dispose of them 
and Motors. “(DIRECT-DRIVEN” in a lot, or to suit, at less than the cost of the material. Good 
for experimental use, etc. 








Slow-Speed Generators for Electric 
Lighting and Power. Low Run- 


ning Expense. Estimates furnished. CENTRAL HLECTRIC CO., 


Street Car Motors. Insulated Wire, 116 & 118 FRANKLIN ST., CHICAGO. 
and Flexible Cords. Special Ma- 


chinés Designed. 


ISOLATED PLANTS A SPECIALTY. 





WORKS, PHILADELPHIA, BUFFALO, CHICAGO, 
Bridgeport, Conn. 501 Girard Bldg. 50 Terrace. 1437 Unity Bidg. 








AUT(IIORIZED AMERICAN EDITION. 


"'T'ELE; ELECT ROMA GN E'T. 
By Pror. Sttvanus P. THompson, D.SC., B.A., M.LE.E. 

A fall theoretical and practical account of the properties and peculiarities of electromagnets; together with 
complete instructions for designing magnets to serve any specific purpose. , Published with the 
express consent and careful revision of the author, 

Cloth, 280 Pages. 75 Illustrations. Price $1.00. 
CONTGONTS. 
Lecture I.—Introductory ; Historical Sketch; Generalities Concern- 
ing Electromagnets ; Typical Forms ; Polarity; Uses in General ; The 


properties of Iron ; Methods of Measuring Permeability; Traction Meth- 

ods; Curves. of Magnetisation and Permeability; The Law of the Elec- 

tromagnet; Hysteresis; Fallacies and Facts about Electromagnets. 
Lecture II.—General Principles of Design and Construction; Prin- 


ciple of the Magnetic Circuit. 

, ao es ans gran ne ees of Se Copaer: bie I - 

or Constant Pressure an or Constant rrent; Miscellaneous Rules : : ° 

about Winding; Specifications for Electromagnets; Amateur Rules s just as good as ever, and more of it being used, despite the 
Set Beara of ry yy - - arr ae < mapeieenes- chea er ra dés of so all d bb ‘ h 

nets; ect of Size of Coils; ect of Position of Coils; ect 0 ape -C , 

- ng Effect . a between ra Damarenes a P s © e er wires on the market. Our 
ughes ; Position and Form of Armature ; Pole-Pieces on Horseshoe : . 
Magnets; Contrast between Electromagnets and Permanent Magnets; customers are our references. Large stock, No delays in ship- 
Electromagnets for Maximum Traction; Electromagnets for Maxi- t 
mum Range of Attraction; Electromagnets of Minimum Weight; A ments, 

useful Guiding Principle ; Electromagnets for Use with Alternating 








Currents; Electromagnets for ickest Action; Connecti Coils for Our line f S n i 5 j j 
ZA Quickest Action; Battery Gronten ter Quickest ‘Action; "Short Cores ° ta dard Electrical Supplies IS complete as usual, 
LA , vs. Long Cores. , « |oend us your orders. 
PROF. SILVANUS P. THOMPSON. LecrurE IV.—Electromagnetism and Electromagnetic Mechanism. 


Copies of ‘“‘ The Electromagnet,”’ or of any other Electrical work published, will be mailed to any 
address in the world. postage prepaid, on receipt of price. Remit by P.O. Order, Draft, Registered ( 2 BKB N 'TRAT => LE G TR I 
Letter or Express, and address QO. ‘ 


THE W. J. JOHNSTON CO., LTD., TIMES BUILDING, NEW YORK. 116 & 118 FRANKLIN ST., CHICAGO. 


[)OUBLE- ARBON [| AMPS 


AFFORD THE ONLY RELIABLE AND EFFICIENT MEANS FOR 


ALL-NIGHT ELECTRIC LIGHTING. 





























All Other Devices are Crude, Expensive and Unsatisfactory. 


THE BRUSH ELECTRIC co. 


Has established its broad foundation patent for Double-Carbon Arc Lamps, No. 219,208, 


having won seven distinct infringement suzts in the United States Courts, four of them on final 





hearing. 
The public is warned against the use of infringing lamps or any crude substitute for the 


Brush invention. 





Are Lighting Apparatus, 
Electric Motors and Generators, 
Alternating Current Apparatus, 
Incandescence Lighting Machines. 


——$$$ 


TNE BRUSH ELEGTRIG GO., GLEWELAND, 0. 




















xxvi THE ELECTRICAL WORLD. June 25, 1892. 


IRON GASTINGS FOR ELECTRICAL PURPOSES 


We cast Dynamo Magnets of a special mixture of iron that gives much better electrical results than 
ordinary castings. Also small castings for Electrical Work, and castings, larg» and small, for all pur- 
poses, of finest quality. OUR PRICES ARE LOW. We run four large cupvlas constantly melting 
about 40 tons daily. “Correspondence Solicited. 











SESSIONS FOUNDRY CO., Bristol, Conn. 
THE SAFETY ELECTRICAL CO. MESCO DRY BATTERY. 


CONTRACT FOR AND MANUFACTURE 
The Most Satisfactory Dry Battery on the Market. 


~ | sini PRICE, SO CENTS. 
88 Mx MECHANIC STREET. NEW ARE Ww. g Old exhausted batteries replaced with new ones at a nominal price. 
= ane Likeral Discounts to Supply Houses, Electricians, 
and for Quantities. 


OUR CATALOGUE No. 4 IS NOW READY. 


Low prices for Disque Leclanche and Carbon Cylinder Batteries, 
Bronze and Wooden Push Buttons, Bells, etc. — sheet mailed 




















SOLAR CARBO Motor and Dynamo 
Brushes. 
Electric Light Carbons, Ss oO Fr T C oO oa e D and Solid. to dealers and electricians on receipt of business card 


SOLAR CARBON & MFG: COMPANY. 95 Fifth venue, Pittsburgh, a.|..—o, “Manhattan Electrical s upply Co., 


STEEL AND IRON » ant SWITCH 


POLES | 
AND BRACKETS FOR ELECTRIC RAILWAYS. SINGLE AND DOUBLE POLE. 


JOHN SIMMONS COMPANY, 


Wrought and Cast Iron and Steel ripe Fittings and Supplies for Steam, 
Water, Gas, Oil and Electric Engineering, 


110 Centre Street, New York. oh 


Porter. Leavitt Electric Motor Co, 60., 


124 MITOHELL 8T., PROVIDENOE, R. L, 


FAN AND BATTERY MOTORS! — comotete sates tor ie Safe tostalation of Blectrical Plants. 


A SPECIALTY. 


FOUR REGULAR SIZES. 
Suitable for running Sewing Machines, Dental Drills, Jewelers’ 
Lathes and all kinds of light machinery. 
No. 1, 2 Volts, 1-32 h. p., $3.00. | No. 3, 6 Volts, 1-12 h. p., > sae. 
15,00, 


No. 2; 4 Volts, 1-16 h. p., $5.00. | No. 4, 10 Volts, 1-8 bh. p., 
Every Motor Guarunteed. Send for Circular, FOR THE USE OF 


PARENT APPLIED EOF: ENGINEERS AND ARCHITECTS. 
The Horn, Brannen & Forsyth Manufacturing Co., By E. A. MERRILL. 


The author has drawn up a set of specifications covering the various classes of lighting 
MANUFACTURERS OF installations, which may serve as forms for any special type or character of plant, and which 
are at the same time full enough to cover the ordinary installation of electrical apparatus and 


AS | XT U FE N A N D L FE a. electric light wiring. The book will prove especially useful to architects and engineers who 
c FIX , JR a F a © TROLI ERS, desire a full knowledge of the necessary requirements of the various classes of electrical in- 
" stallations in order to meet the demands of the insurance inspectors and the conditions of 

safety. 


427 to 483 North Broad Street, THE LATEST RULES ARE GIVEN OF THE 
(1) National Electric Light Association. 

(2) National Board of Fire Underwriters. 

(3) New England Insurance Exchange. 
















Warre FOR CIRCULARS AND PRICES. 








Y Hart & Heceman Mere. Co., 
HARTFORD, CONN. 











PHILADELPHIA. 


OTHER CONTENTS: 


Specifications for the Installation of Electric Lighting Plants.—General 
Specifications.—Installation of Dynamos and Switchboards.—Alternate 
Current Converter System, Constant Potential.—General Specifications 
for Alternate or Direct Current Dynamos for Parallel System of Distribu- 
tion.—Are Dynamos.—Fixtures, etc.—Interior Wiring.—Two-Wire, Direct 
or Alternating Current System.—Three- Wire System.—Three- Wire System 
Adapted to Two-Wire System.—Are System.—Conduit System, Two- 

POSITION--WALL BRACKET. Wire.—Interior Wiring for Central Station Plants.—Pole Lines.—Low 
Potential, Direct Current, Two or Three-Wire.—Alternating System.— 
PRICE $5.00, IN POLISHED BRASS, Street Lighting Circuits.—Specifications for Steam Plant. 





Including Socket and Shade, as shown, 





These cuts represent our New Electric Bound in Cloth. Price, "pOerAGE, $1.50. 
Portable Desk Light and Wall Bracket 
POSITION--PORTABLE. combined; a departure from anything Copies of MERRILL’S ELECTRIC LIGHTING SPECIFICATIONS, or of any other 


Will Fit Thomson-Houston, West- °° inttoduced to the trade, and which} piecirical book or books published, will be mailed to any address in the world, postage pre- 
inghouse, and Edison, Lamps. has been so successful, that we take this paid, on receipt of the price, Address: 


means of placing it before the publics | THE W. J, JOHNSTON COMPANY, Ld., Times Building, New York, 


When ordering state what system is used, 
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W. S. HILL ELECTRIC, Co. 


























1M. peed AS THE CLHEAFES £. 





STATION 


Substantial, 


SWITCH, 


Reliable. 





are 





Single and Double Throw. 


J.MURPHY:: 
ELECTRICSLATE 


1 


Abbe lol & AMERICAN lala 
Tf 2) | 














an 
r We do not manu = : ve facture cheap goods of 
ol: e ((H)LS 
any description. All : CX @* our productions 
eo 
warranted first class in a fe7a-s every particular, and 
| BAY ~~. 
" fully guaranteed by us “e | to fulfill all the re- 
, eh ek quirements for which  -t9),. jan ee are intended, 
= This meets the demand fora sh lO ES eal sh oe 
more reliable Cut-ou wi 
ia one nat dra Ea ges NEW YORK OFFICE, 136 Liberty Street. £ A. DES MARETS, Agent. 
or series circuits. The con- — 
8, tacts — large, — - or 
the (cle sollok hema. 2 54 Devonshire Street, BOSTON. 
. OTOL 2. Su. PHOSPHOR-BRONZE 
Earned a Bell Telephon Patent in 1801. REG.TRADE MARKS INGOTS, CASTINGS, WIRE, SHEET &c. 
5 tect it by patent. Address for fall and intelligent ta CUS 0S Ti Pan 
advice, OS WP BURLEN & <0. 7 r 512 ARCH ST. PHILADELPHIA PA.U.S.A. | 
; rate te Ee A ree | BRonrarikce iar eae ae 
cites es odphovsnonys AKERS OF ELEPHANT 3324.4, 1 eee Liss 
HEADQUARTERS FOR ee 
: THREE JOINT IRON POLES UNNECESSARY CHANGES IN PRESSURE 
OVERHEAD ‘SUPPLIES. Mean a waste of fuel. Stop this waste and you stop unnecessary expense. 
t. 2200 North second Street, St. Loutsy Mo. E G 0 N 0 M Y OF 0 P E RA T I ON 
Can easily be secured by the use of the 
PER RY & NOYES, 
INDICATING AND RECORDING INSTRUMENTS 
” ELECTRIC STOCKS, wave py me 


NEW YORK. BOSTON-John Hancock —— 


Standard Screw Glass Insulators. 


MANUFACTURED BY 


WM. SOREN SSPE 
BUSHWICK GLASS WORKS. 3 Fulton Street, New York. © Street, New York. 


SHAWMUT FUSE WIRE C0. 


85 WATER STREET, BOSTON. 


HIGHEST GRADE TESTED FUSE WIRE AND LINKS. 

















ting 
hich . . 
ao Wire is smoothly and accurately drawn. 
who We keep all sizes in stock. 
| in- 
at We make links of all patterns. 
And test in the standard cut-outs. 
All our wire and links are tested for us bythe Massachusetts Elec- | 
trical Engineering Co., and their certificate of test is sent with each spool | 
of wire and each lot of links sold. 
THE TELEPHONE MAN’S TEXT BOOK. 

. Locxwoop, Electrician, American Bell Telephone Company. | 
ae CONTENTS. 
ra Historical Sketch of Electricity from 600 B. C. to 1882 A. D. 
ate Facts and Figures about the Speaking Telephone. 

How to Build a Short Telegraph or Telephone Line. 
ons The Earth and Its Relation to Telephonic Systems of Communication. 
: The Magneto-Telephone— What it is, How it is Made, and How it Should 
bu- Handled. 
: The Blake Transmitter. 
‘ect Disturbances Saperianaes < a Telephone Lines. 
, iw. Telephone Switch-Boa 
em A Chronological Sketeh z the Magneto-Bell, and How to Become 
Acquainted with it. 
wo- Telephone Transmitter Batteries. 
Ligh  K ~ Action upon Telephone Apparatus—How to Prevent 
sOW uce ssoqneen Arising Therefrom. 
The Telephone Inspecto 
—_ The Telephone Tnapector His D Daily Work. 
The Daily Ron on 
The Daily Routine of the Telephone Inspector. 
Individual Calis for Telephone Lines 
Telephone Wires versus Electric Light Wires. 
ric Bell Construetion, a I. 
Fecal cat 
ouse’ es, Pole Lines and Aé ables. 
O. Anticipations of Great Discoveries and Inventions. wo wees, 
12mo. 192 Pages; Cloth. Price, $1.00. 
Copies of the above books, or uf any other electrical book or books published, will be promptly mailed 
ther to any address in the world, sostage prepaid, on receipt of price, Address 
pre- THE W. J. JOHNSTON COMPANY, Ltd, 





167-176 TIMES BUILDING, NEW YORK, 








_\cxDAn POLES, 


Telegraph, Telephone al Electric Light. 





Room 7, 5th Floor, Edison Bidg., |STANDARD THERMOMETER CO., Peabody, Mass. |}, C RIPLEY, East Sicha | Mich. 


NEW YORK-— (8 Cortlandt St. All Orders Promptly Filled. 


KC. & C.¥® 
ELECTRIC MOTORS 1 an T)YNAMOS. 











50 HORSE POWER MOTOR. 





Electric Lighting Needed Electrical Transmission 
of Power. 


THEC, &C. ELECTRIC MOTOR CO. 


GENERAL OFFICE: 
402 & 404 Greenwich St., New York. 


BRANCH OFFICES ; 


Chicago, Ill., 201 Madison St. Portland, Ore., 53 & 55 N. Front St 


Boston, Philadelphia, Baltic, Cleveland, New Orleans, St, Louis, 
San Francisco, Denyey, Salt Take City, 
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WE HAVE 


ROSE POLYTECHNIC INSTITUTE, 


.| constantty on hand 
Terre Haute, Ind. A College of Engineering. Well I 3 Stock and 


Rooms, Library. Expsnees do Address 
T. EDDY, Pres. | of the following sizes: 











INCANDESCENT LAMPS, |=". 


Milk Glass; Pear and 
Sphere-Shaped. 







VITALIS HIMMER, 
ELECTRICIAN 


Electric Light Scarf Pin. 


Over 70,000 sold in every 
nook of the world. 


JI. L. SOMOFF, 
No. t Ann Street, New Yors Clty. 





R. EDWARDS. A. LUNGEN, 


QUR PATENT SWITCH 


ODD SHAPES ASPECIALTY. Dorpalain 


Hectic Cit Wnglncrpe nad Chemise «| 47 povolain Kaohs ORNTURY POTTERY 00., 
508 to 514 Liberty Sty CAMDEN, N. J. 


Nos. 8, 4, 5, 6, 7, 8 | rosettes, Cut-outs, Branch or Line Block.| oF ANY AND EVERY 
Everything that is used for Electrical 
Work made of Porcelain. 


rel ELECTRICAL BOOKS. 








DRY BATTERY COMPANY 
. 123 CHAMBERS ST., NEW YORK, 
Manufacturers of Dry Galvanic Cells. 1.5. x. r. 


The Only Dry Cell Ever Awarded Medals. 12 ‘ecuete. 
Electric Clocks And Electric Novelties. 





CONDENSERS. 


2 William all Mfr. Elec. Condensers. Stand- 
Electrical cor popecale hakGinMse,T:”. 
upplies HEADQU ARTERS 


Send for Classified Catalogues, 


THE W. J. JOHNSTON CO., Ld., 


167-176 Times Building, N.¥- 


Sockets, Switches, 
Cut-outs, Etc. 


WRITE US. 


1 DR. ANDERSON, 











Mi | ie A a 
From Lake Girard Mine, Canada. 
FINEST QUALITY AND LARGEST KNOWN DEPOSIT IN AMERICA. 


This: Mica has been adopted by most of the large Manufacturers of Electrical Appliances 





——— |STAR ELECTRIX C0., 
G41 North Broad St., Philadelphia. 


H. Ward Leonard & Co., 


136 LIBERTY STREET, 
NEW YORK CITY. 


Bulk Electric Contractors 


FOR 





Has aSpring Clip at the back which in-| in the United States. The owners of the mine are now prepared to supply direct to users Complete Plants of Every Kind, 


sures a perfect contact. 
The arm cannot wear loose. There is no 
accidental breaking or making of circuit. 
There are no ochleved connections, 


the stops to regulate swing of arm are part 
of the washer on which it turns. 


EDWARDS & CO., Mfg. Electricians, 


Fourth Avenue and {44th St., 
NEW YORK CITY. 


either Mica cut to given dimensions or in a rough split state. Quotations given on basis of 
delivery to buyer free of all charges. Prices will be found attractive. Sold only in un- 
broken packages containing 100 to 125 Ibs. in cut form, and 250 to 300 lbs. in rough split con- 
They have no pins projecting on the base; dition. Largest sizes always available. | Address all communications to 


Ow Cc. WATTERS, 


240 DALY AVENUE, OTTAWA, CAN. 
NOTE.—Clear enough for stove purposes, and one-half the cost of white Mica. 
SAMPLES MAILED ON APPLICATION. 


Including Buildings, Steam Plants, Water 
Powers, Electric Generating Plants, Pole 
Lines, Undefground Work, Road 
Beds, Bridges, Motors, Inside 
Wiring, etc. 

Having no agencies and no connection with 
any manufacturing concern, we install any 


apparatus and any system desired. 
Nine years’ experience. 





IN ACTIVE PREPARATION. 


THE 1892 EDITION OF 


JOHNSTON’S 


ELECTRICAL AND STREET KAILWAY 


DIRECTORY. 


Substantially bound in Cloth. 


j including postage to an 
Price ( address in the world r $5.00. 


THE AIM AND INTENTION 


Is to make the 1892 edition of this Directory the MOST COMPLETE, the MOST 
RELIABLE and the MOST VALUABLE of any work of the kind EVER ISSUED. 


THE ELECTRICAL WORLD 


Has purchased from the FRED H. WHIPPLE Co. the copyright and all the other rights 
of and to the Directory for several years issued by that Company, with all the 
materials, statistics and information gathered in connection with the Directory. With 
« this, and with the facilities for work of this kind possessed by such a journal as 
he Electrical World, the result OUGHT to be, as it is hoped it WILL be, a Directory 


REDITABLE TO THE GREAT AND IMPORTANT INDUSTRY IT REPRESENTS 


THE CORDIAL CO-OPERATION IS ASKED 


Of every electrical company, street railway company, and electrical and street railway 
supply house, as well as of every managing official, every superintendent and every 
electrician in the United States, Canada, Mexico, Central and South America and the 
West India Islands toward making the forthcoming edition of JOHNSTON’s ELECTRI- 
CAL AND STREET RaIlLway Directory all that such a work should be. This is 


THE FOURTH YEAR OF PUBLICATION 


Of the Directory, though the first under the auspices of The Electrical World. Infor- 
mation for the Directory, or any hints or suggestions, will be appreciated, Address 


THE W. J. JOHNSTON COMPANY, Ltd., 


Publishers of The Electrical World and of Johnston's Electrical and Street Railway Direc tory, 


167-176 TIMES BUILDING, NEW YORK. 


Johnston's Electrical and Street Railway Directory 


FOR 1892 wnt contain a 


LIST OF CENTRAL ELECTRIC LIGHT AND POWER STATIONS 
with the Number of Lights in Use, Electric Power Saupe. Capital Paid in, Name of Sys- 


tem, Name of Managing Official, Superintendent, rchasing Agent, Electrician, and 
other particulars. 


LIST OF ISOLATED ELECTRIC LIGHT PLANTS, 


with Name of Electrician, Purchasing Agent, Engineer, System and Size of Plant, and 
other particulars. 


LIST OF STREET RAILWAY COMPANIES, 


with Length of Road, Number of Cars, Car Miles Run, Capital Paid in. peanaging Official 
one Purchasing Agent, System—Electric, Horse or Cable—and other par- 
ticulars. 


A special effort will be made to have the book accurate and complete to date . 


THE NAME OF EVERY MANUFACTURER 
AND SUPPLY DEALER 


CONNECTED WITH THE ELECTRICAL OR STREET RAILWAY INDUSTRY WILL APPEAR 


IN THE DIRECTORY IN TWO PLACES, FREE OF CHARGE 


(1) Under any ONE heading in the CLASSIFIED LIST of Manufacturers of Electrical 
and Street Railway Machinery, Apparatus and Supplies in ordinary type. 
(2) Under the ALPHABETICAL LIST at the back of the book in ordinary type. 


RATES FOR ADVERTISING: 


Quarter Page, - - - $25.00} One Full Page, - - $65.00 
Half =>. s. «< 40.00| Two “ Pages, - - 100.00 
With a Copy of the Directory FREE to Each Advertiser. 











Special Positions Facing Reading Matter, $80 to $100 a Page. 


Cates headings in ordinary type, 50c. each. 
" ‘** ROMAN CAPITALS, $1.00 each. 
Italic matter following name, either in Classified or Alphabetical List, 50c. a line. 


THIS PAGE 1S ABOUT THE SIZE THAT THE DIRECTORY PAGE WILL BE. 


Applications for advertising space should be made at once to secure good position 
Orders for the Directory can now be sentin. Address 


THE W. J. JOHNSTON CO.,, Ltd. 


TIMES BUILDING, NEW YORK, 
Publishers of The Electricg! World and of Johnston's Elgotrical a.14 Street Railway Directory, 
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High Efficiency. 





Try a hundred and you will order a thousand. 


Full Candle Powrer. 
gy » 


Long Life. 


INCANDESCENT 


LAMP. 


GREAT WESTERN ELECTRIC SUPPLY CO.. 


201-207 S. CANAL ST., CHICAGO, ILL. 








GAS LIGHTING BY ELECTRICITY. 


Static Electric Machi: es aud Burners 
for the Multiple System. 


CHARLES H. HiNDS, Manufacturer, 
Trio Building, Thirteenth and Hudson Sts., 
NEW YORK. 





THE BEST IS THE CHEAPEST. 
SOLID BRAIDED CORDAGE 


For hanging Arc Lamps, Trolley Cord, Covering 
Field meaner, Sash Cord, ete., etc. Send for cata: 
logue 


SILVER LAKE CO., Boston. 





MOULDINCS!;/\NEW YORK CARBON WORKS, 


Cherry Street Moulding & Planing Mill 


JOHNSON BROS,, Proprietors, 


459 to 465 Che Street, New York: 
Mould for all kinds of Eleetrical work. Send 


for illustra’ sheet No. 1, of Mouldings kept in 
stock. 5 


DRAUGHTSMEN'S SENSITIVE PAPER 


—_ ie 


co ing ns etec., in wy aeee Lines 
ey 1 Blue Ground py Lig 


An Euocedinadty Cheap and Simple or 
AMATEUR PHOTOGKAPHIC OUTFITS. 





Send for THOS. H. McCOLLIN, 

Price List. 1038 Arch St., PHILADELPHIA, Pa, 

nite taeaneiaieiatmaanii Ss 
A. T. SMITH 


Electric Lava Gas Tip for 
Multip‘e Lighting, 


For Churches, Theatres and 


Motors from 1 toe 5 H. P. 
Fan Motors, K to 4H. P. 


A. TT. SMIT ITI, 
6 West 14th St., New York. 


SPEAKING TUBES, 


ALL STYLES OF 
Alarm Whistles, Bell Tubing 


Elbows in every size 
and variety. 


Electrical Supplies. 
Owen Walsh, Mfr, 
105 Walker St.. N. Y. 


ai Toa 
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A FIRST BOOK 


Electricity and Magnetism 


For the Use of Elementary Science and 
Art, and Engineering Students 
and General Readers. 


By W. PERRIN MAYCOCK. 


With Original Questions. List of Apparatus 
and Complete Index. Ruled 
Pages for Notes. 





133 Pages. 84 Iilustrations. Cloth, 60c. 


THEW. J. JOHNSTON COMPANY, Ltd. 


167-176 TIMES BUILDING, NEW YORK. 
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MANUFACTURERS OF 


Carbon Plates, Carbon Cylinders = Motor Brushes, 


SOLE MANUFACTURERS OF CARBON CYLINDERS 


NDER HOLTZER PATE 
18 Cortlandt St., Telephone Building. N.Y 


THE LEADING AMERICAN BOOK ON DYNAMOS. 


Principles of Dynamo-Electric Machines, 


And Practical Directions for Designing and Constructing Dynamos. 
With an Appendix containing several articles on allied subjects and a table 
of equivalents of units of measurement. 


By Car. HERING. 


CONTENTS. 
Chapter I., Review of Electrical Units and Fundamental Laws; Chapter II., Fundamental Principles of 
amos and Motors; Chapter III., Magnetism and Electromagnetic Induction ; ‘Chap ter IV., Generation of 
E aie Force in Dynamos; Chapter V , Armatures ter VL, Calculation nf Armatures; Chapter 
VIL, Fi <a Cha — Field Magnet Coils; fist Phapter 1X , Regulation of Machines; Chap- 
ter z Teen nin Appendix’ I, Prac’ tical Deductions from’ the Franklin Institute Tests of 
P namos; Appe II., The *go-balled * Dead Wire” on Gramme Armatures; Appendix III., Explorations 
Magnetic ields surrounding Dynamos; gr IV.. 8 of Cylinder-Armature Windings; Appendix 
IV., Systems of Cylinder- Armature Windings; Appendix V., Equivalents of Units of Measurements (Table). 
“American electricians have long felt the Soode fa work of this nature, written in plain and simple lan- 
guage by a man thoroughly familiar with all types of generating apparatus. The book is copiously illus- 
trated, printed on an extra good quality of paper, and substantially bound. 


Cloth, 279 Pages. 59 Illustrations. Price, $2.50 


Copies of the above, or of any other electrical book or books published, will be promptly mailed to any 
address in the world, postaGE PREPAM, on receipt of price. Address 


Address THE W. J. JOHNSTON COMPANY, Limited, 


167-176 TIMES BUILDING, NEW YORK. 








THE AMERICAN RBLL TELEPHONE [[0 


125 MILK STREET, BOSTON, MASS. 


This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7, 1876, No. 
174,468, andJan. 80, 1877, No. 186,787. 

The transmission of Speech by all known forms 


of Electric Speaking Telephones infringes the 


rights secured to this Coanymp by the above/|- 


patents, and renders each individual user of tele- 
phones not furnished by it or its licensees re- 
sponsible for such unlawful use, and all the con- 


sequences thereof, and liable to suit therefor. 


SHEET LEAD =" 


~ COLWELL LEAD CO., 63 Centre St., N. Y. 


Lead Pipe, vend Tubing » Ribbon Lead, 
etc, for Electrical Purposes, 





THE STORAGE BATTERY SUPPLY CO 


Sole foe of the Censolidated eee 
Storage Co. for New York City 


STORED ELECTRIC POWER SUPPLIED 
“FOR ALL PURPOSES. 


N E. cor. 23d St. and 1st Ave., 
NEW YORK. 


World's Fair Exhibitors 


ATTENTION. 


Do you desire the services of areliable company 
to receive, install and superintend your exhibit 
Guring the ee s Columbian xposition? 
We ca e you money. U sepeeoenl references. 
Write for’ paikebletas “particu ulars 

CHICAGO COMMERCIAL COMPANY, 
501, 502, 503 Home Insurance Bldg., Chicago. 


Dr. Jerome Kidder’s 
Superior Electro- 
Medical Apparatus 
Ry and Accurate Milli- 
ampere Meters, 
For Physicians, Surgeons 
Land Family Use. Send 
fora catalogue and men- 
tion THE ELECTRICAL 
WorRLD, Jerome Kid- 
der Mite. Co., 820 
Broadway, New York 


Taha 


Cut shown without lid 





UL 


Tan 


Especially adapted for Photographing Machinery and 
other works of construction in 


THE we ORAS SON TRADES. 


Descriptive Price List mailed free. For sale by all Dealers. 


Manufactured by lone CARBUTT, 
Keystone Dry Plate and Film Works, Wayne Junction, Philadelphia 








FOOT POWER LATHES 


For Electrical 
and Experi- 

mental work. 
For Gunsmiths 
and Tool Makers. For General 
Machine Shop Work. 


High grade tools; elegant in design, superior in 
construction. The'best foot power lathes made, 
and quality considered the cheapest. Send for 
catalogue and prices, 


W. F. & JNO. BARNES CO. 
216 Ruby Street, ROCKFORD, ILL. 


.THE GARVIN MACHINE CoO.,, 
Laight and Canal Sts., New York, Agents. 






GEDAR POLES, 


Railway Ties and Posts. 





If in want of Poles, Ties and Posts, save money 
y getting my prices, 


W.C. STERLING, monroe, Bich. 








» ey Maris Machine Co., 


commana PHILADELPHIA, PA. 
MANUFACTURERS OF 


CRANES, 


Power Bridge Oranes 
Hand Bridge Cranes, 
Jib Cranes, 


Portable Hoist 


Holds one! at any 
Overhead Track, 
Trolleys, 
Bwitohes, 
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The “ Common Sense” Oil Filter. 
<a one ANCOUVER, B. C., m ril 10, 1891 : 
Mn W.E. it WB Onan, - seen. 

DraR — I not one of 

our Oil Filters at t  lectee 

and ais . 
Electric Light Works in Win 
niges, and as I am in that line 
of ness here I would like the 
agency for it for British Colum- 
bia. eae | if seey exe wont 


= me to be l com nell alte 8 . ? 
nner of tie voenen me | OF the highest type and in 
commissions” “owas "all sizes are made by 
' on oe ly ul dblige with full par 

Yours v teal THe Lane & Boptey Co., 
Manufacturers’ Agent. CINCINNATI, 0, 
—20:i— 


Send for Gremtes. geeae 
Price 


Walter E. Crane, 


240 Sherman St., Passaic, N. J 


JESSE JONES & CO., 
HARDWARE | "se.cercr" 
SHELF BOXES | o:=:<, 


615 Commerce St. Phila. | 


Send for circular and list of references. 


ome ee ee ee 


HIGH GRADE AUTOMATIC CUT-OFF. ENGINES. SIMPLE.TANDEManocRoss 
pecs a ate J ae Sa Lue a aNC NaS) ola EDLY 
OUR Hea aa tut wats a Las 


rol 








ea? . A 
io the work, will not reduce . 4 
Dien ORR Roe aE TU 
>S the property of the purcha: - UPON Ppay- 
f one dollar Send forC ay i net 
RD NINO lkAle Renee Liberty St. New York.N.Y 
1412 We SNCS Ave. St.Louis, re 


B H aaah {ra@ 


RIDGWAY, PA 





The Zell Improved Water-'ube Boiler. 


Safe, Durable and Economical. 








——MANUFACTURED BY—- 


CAMPBELL & ZELL CO., 


25 S. Gay St., Baltimore, Md. 


BRANCH OF FICS : Room No. 438 The 
Rookery, Chicago, ITIL, A. Ross, Manager: Los 
Angeles, Cal., D.C. Wilewe: Portland, Oregon, Johns- 
ton & Lawrence Managers: New England Agents, 
Moody & Co., 39 Hartford St., Boston, Mase.; Penn 
Ave. and Second St., Pittsburgh, Pa., do We Porter 
& Co., Managers. 


GILL'S PATENT WATER TUBE STEAM BOILER 


Has all the Properties Required for the Best 
Steam Generator that can be Built, viz.: 





The Greatest Safety’ for Fireman as well as 
Owner. 

The Greatest Economy in Fuel Attainable. 

a the Smallest Amount of Ground 

All the, Parts are Accessible for Examination 
and Cleaning. 

The most Thorough Circulation of the Water 
is Insured. 


Descriptive Circular Sent Upon Application. 


JOHN L, GIL, Jr,,oa! ne, Philadelphia, Pa 
Friction Clutch 


COUPLING AND 


PULLEY 


—FOR— 


Flectric Light Station 


AND 


Street Railway Work. 
American Twist Drill Co, 


LACONIA, N. H. 


~~ Taylor Engine Co, 


Chambersburg, Pa. 


AUTOMATIC ENGINES, 


SIMPLE AND COMPOUND, HOR 
IZONTAL AND VERTICAL. 
























Branch Offices: 


165 Washington St., New York. 
283 W. ane h St. Iphie, ee. 
8 N, Yth St iladelp 
5 ., Pittsburg h. Pa. 


79 Race 
7 Haverhill, St., Boston, Mase 


“=~ CHAPMAN VALVE MANUFACTURING CO,, | 


MANUFACTURERS OF 


Rite Ang VALVES 4x> GATES 


For Steam, Water, Gas, Ammonia, Etc. 

We desire to call special attention to our new Bronze Seat 
Valves for Superheated’and High Pressure Steam. These are 
especially adapted for Electric Plants which are carrying a 
steam pressure of 125 lbs. and upward. 


SEND FOR SPECIAL CIRCULAR. 
General Office and Works, Indian Orchard, Mass, 
Treasurer’s Office, 72 Kilby St., Boston, Mass, 
Chicago Salesroom, 24 West Lake St. 
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CTEEL PLATE CHIMYEYS. 


For All Plants 
Using Power. 


Complete 
Steam Plants, 


Engines, Shafting, Hangers, 
Pulleys and Boilers. 


THe Lane & Bop.ey Co., 
CINCINNATI, 0O. 


Any Size 
and Height. 








Cost less and are 
stronger and more 
durable than brick 

| chimneys. 


Prices on Application. 


ne Engineering Works, Lt 





Mifflin St., East of Front, Philadelphia. 











REGULATE 


The Temperature of Your Home and Office. 





Have your Furnace, your Boilers, your Hot Water Supply, your Radiators, your Dry 
Rooms, your Steam Coils, automatical y maintained at any required degree of heat. 


THE METROPOLITAN ELECTRIC SERVICE CO., 


Controlling the JOHNSON SYSTEM of automatic heat regulation, can alone accomplish 
these results, and secure to you all the advantages arising from a temperature that does 
not fluctuate. 

References and Estimates Furnished. Send for Descriptive Circular. 


THE METROPOLITAN ELECTRIC SERVICE C0, 


126 Liberty Street, New York 








Practical 


Electrical Engineering, 


A complete treatise on the Construction and Management 
of Electrical Apparatus as used in Electric Lighting and the 
Electric Transmission of Power, 


BY 


W. W. Beaumont, M. I. C, E. 
C. H. W. Biggs, M. 1. E. E. (Editor.) 
C. Capito, M. I. E. E. 

G. Kapp, M. I. E. E. 

A. Reckenzaun, M. I. E. E, 

P. Sellon, M. I. E. E. 

J. Swinburne, M. I. E. E. 
H. Swan, M. I. E. E. 


HANDSOMELY. ILLUSTRATED. 


Published in Parts. Price, 75 cents each. 
Or Bound in Volumes, Vol. |, containing Parts | to IX 
now ready. Cloth. Price, $7.60. 


Parts I, II, III, IV, V, VI, VII, VIII, 1X and X now ready, and will be mailed 


; separately or together, postage prepaid, to any address in the world on receipt 


of price. Address 


THE W. J, JOHNSTON COMPANY, LD., 


167-176 Times Byilding, New York, 
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STEARNS MANUFACT’G CO. fice and Works ERIE, PA. 


COMPLETE POWER PLANTS FOR 


a ELECTRIC LIGHTING, lvtonat ENGINES 
STREET RAILWAY, 3 


and MANUFACTURING PURPOSES. 
















PHIL 'LADELPHIA 44 ‘Drexel Build . Se 

. 1 rexe uildin t : y et 2 | 

Branch Offices: 1 CHICAGO, = 1120 The Rookery. — \ ——_ oe 
SAN FRANCISCO, 29 and 31 Spearst 


: —————— , BO — & Bart, 67 Sudbur 
GILL’S PATENT WATER TUBE BOILER Agencies: {st eto. SL P Johnston Machinery bot" "” 715, and 717 N. 2nd St. 


| 





aE SEE GIs oor 


“FACTORY < 


Slow Speed, Medium Speed Ab aa on Ca Cb. 


Oe Ae on 


and High Speed Engines. 





=. Simple, Compound and Triple Expansion steht tt ss, a 
Engines, High Pressure Boilers. 





= ZA Complete Steam P Plants of Highest Ro acre 
= =z mpie am rower ants 0 gnes er 


= Attainable Efficiency. 
Address BUCKEYE ENCINE Co., Salem, Ohio. 
Or Sales Agents—ROBINSON CARY CO., St. Paul, Washington St., IN VE 
Chicago, Ill. atone ENGINE. Gon AGENCY, No. m0 Nels ane Sehing ow York City; se . 
» H. No 61 First , San Francisco, "Cal.; JAS. P. CREIGH ON, No. ding, St., Louisville, Ky 
M. MORSE, 511 Continanehad Building, St. Lou 1is, Mo. 
Prada Lntetnne dination ieee ove Soar se Son on RL EY SOS PER ee STOR OLS FTE Bee OS eS eR A 





The Best Belting in the World for Running Electric Railway Plants 


IS THAT MADE BY THE 


CHARLES MUNSON BELTING CO. 


It is Unequaled for Strength, Durability and Economy. 


CHICAGO ; 22, 24, 26, 28, 30, 32, 34 and 36 South Canal Street. PITTSBURGH. NEW ORLEANS. NEW YORK: 44 Dey Street, 
PHILADELPHIA : 3 and 5 North Fifth Street 


. & D. LAKE 00. : 


ANUFACTURERS OF 





The slrling Water-Tube Safety Boiler 


SEND FOR CATALOGUE, A. 





topping and 
Has no flat surface and no staybolts. Dry steam at | x startin sinclihestns iar, 
any desired pressure. Quick and steady steam supply | — 
and thorough circulation guaranteed. 
* 100,000 h. p. sold in the last three years. The 


Stirling Boiler will not explode under any circum- 








stance. The Stirling always shows a clean inner and 
outer surface It will pay you to carefully investi- 
gate the merits of the Stirling before purchasing 
elsewhere. 

For prices and full particulars addresss 


J. BRADFORD SARGENT, 


620 Atlantic Ave., Boston, Mass. 


p Ua 
New York Office, 74 Cortlandt St. si G TANDEM 


P Or the Stirling Boiler Co., Pullman Bldg., Chicago, Ull. | sew vorkomce c. H. w. a Electrical Exchange Bldg., 136 Liberty St., New York. Fairbanks, Morse 


& Co., Western Representatives, Chicago, St. Paul, Kansas City, Omaha, Denver. 


THE FALLS 
Rivet 3 Machine 
COMPANY, 


MANUFACTURERS OF 


POWER TRANSMITTING MACHINERY. 








‘The Entire Equipment of 
Electric Light and Railway Plants 
A SPECIALTY. 

Friction Clotches, Shaffing, Hangers ete, 


# So. Cana! St.. Chicago, I. 
Branch Offices :¢ 520 Olive St., St. Louis, Mo. 
iWCostlandt St.. New York. 
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DEAN BROTHERS’ [Do you WANT to ECONOMIZE your Fuel Bills? 


STEAM PUMP WORKS, t,he in ie med uring angen ver 
INDIANAPOLIS, IND. Gompounp Conpensinc ENGINES 


DUPLEX PUMPS. ee 
HIGH PRESSURE? 


But we sell the 


MicINTOSH & SEYMOUR ENCINE, 


Of both types, as being the 
BEST PRODUCTION OF MODERN ENGINEERING. 


J. A. GRANT & CO.,8 OLIVER STREET, BOSTON 
rPHCNIx IRON WoOREHS  CoOomMPpranyw, 


Simple, Condensing MEBADVIiL&IAan, PaA., 
MANUFACTURERS OF THE 

















SINGLE PUMPS 


DEEP WELL PUMPS. 





Send for Ceenboune and 
Prices 








Tandem, AND ee ¥ 
Cilnciiia an DICK and CHURCH” AUTOMATIC CUT-OFF ENGINES, 25 TO 500 H. P. 
. P ome cial oe Engine bas no Sage) foe Keowee: Re yee and oe It is the only 
7 n success. non-condensing engine on a variable on’ 0 se r rtical 
Cross Condensing, We build Manning Vertical Bolles, Horizontal Tubular Boilers, Wenn Patent Feed- dilate 
Compound, Horizontal We make a specialty of Complete Power Plants for Electric Railways. 
Triple om NEW YORK OFFICE: CHICAGO OFFICE : 
Expansion. Vertical. 15 Cortlandt Street. 418 Chamber of Commerce Building 





ral.” 


PEERLESS SELDENS PATENT. PACKINGS 
ENGINE O07 ee eeee HON UL TURIER AND TAM cere 


and Costiv Repairs! CORRESPONDENCE SOLICITED. 
‘Improves the best New O11, It ls O1L TANK pineal atic 


i Gilet ieet tik sad Sciewiage and ell ane BOSTON GEAR WORKS, 


oon oil being kept in it, vd drip Grippings and old oi 
and 
36 Hartford 8t., Boston, en 


thrown right back works aed 
Cleans Itself ahceedenie and cannot get out 

HEADQUARTERS for GEARS. 
Book on Gree, | 170 Tllustrations, $1.50. 


635 eizes of Brass Gears. Job Gear Cuttin 
of all kinds. Spur, Bevel, Spiral, 
® Ratchet, Worm, Rack, Elliptic, ndex 


Plates, etc. Very small or large, Send 
RHEFHERENCHES: for 1892 Catalogue, 80 illustrations, FREK 


Edison General Electric Co., New York; Western 
Electric Co.. Chicago, IL: Thomson-Houston Electric | __ eo ony basinets Sem. 
Philadel Iphia, Pa.: Heisler Electric Li ae ~ 
Philadothia. Pa.; Independent Electric Light 
Power Co., Pittsburgh, Pa.; Edison eotrig Oo., OnE 
o ei "Manhattan ‘Electric Light , New Yo rk 
corel Machine); Louisville Klectric Lie ‘ht & Power 
Go. Louisville, Ky. (12 Barrel omitd: rush Elec- 
tric ht Co., Buffalo, New York (400 Gallons Ma- 
chine sh Sthsctsc Light Co., ‘Detroit, Mich.; Roan- 
oke lectric Light & Power Co., Roanoke, Va.; Brush 


Has No Equal for Fast or Slow 
Machinery, Great Viscosity 
and High Fire Test. 






GEO. P. JONES & CO, 


708 & 710 North Main St., 
ST. LOUIS, MO. 


The ‘The LAIDLAW & | & DUNN CO. 


NCINNATI, O. 


Cylinder O11. Never buy an oil tank or oil filter, 
nor throw away old oil, no matter how dirty, before 
seeing our circulars and references. 





Joints madeabsolutely tight and 
durable by patent corrugated 


COPPER GASKETS 


- Furnished in all Shapes and 





‘Electric Light Co., Baltimore, Md.; Steubenville Sizes for 

ee eats Se) Wie Da: Wee FLANGED PIPES 

certs, Mimtnating, Onn, Worsoster, Mass.s Ouse: 

coat Light Co., Trenton, N. J., and hundreds of CYLINDERS, 
Sold om Thirty Days’ Free Trial. CHESTS, ETC. 


THE PERFECTION OIL PURIFIER CO., Price List and Range eek, 
Electrical Exchange Building, U.S. MINERAL WOOL COMPANY 


136 Liberty St.. NEW YORK. 2 Cortiandt St... New York. 





$varanteed for Hot Cold Water heir 
Fitted with Brass Removable Cylinder. 


SEND FOR CIRCULAR, 











| No more Troublesome Calculations of the 


DUPLEX STEAM Cae 5 sizes of Wires for Wiring. 


|S enessune Puls si 
A NS! 

S perenoenr COS A Book for Contractors, Wiremen, Engineers 
A RR al NN DELPHIACSS Architects, toot, Amateurs, etc. 
: |e PENNA. 


Req 


THE MOORE & waite || [IIHS sal Wiig tr 


FRICTION CLUTCH, 
FRICTION CLUTCH PULLEYS, a —> 4 CARI, HERING, 


CUT-OFF COUPLINGS, 








—MANUFACTURED BY — AUTHOR OF “PRINCIPLES OF DYNAMO-ELECTRIC MACHINES,” ‘‘ MAGNET WINDING,’ ETC. 
THE MOORE & WHITE GO Gives the sizes of wires directly in circular mils or in gauge numbers, for any make of lamp 
©9 | or any horse power of current. for any loss, for any number of lamps, and at any distances, 
Germantown Junction P. R. R., Philadelphia, Pa. without caloulations, formule or knowledge of mathematios. 





SEND FOR CATALOGUE AND PRICE LIST. 


these of being much simpler, more compact and handy than such acumbersome and bulky set of tables 
would be. Itgives the result in as little time as it would otherwise take to write down the figures to 
perform the calculation, 

The book includes also an illustrated article giving general hints on wiring anda set of original 
Useful Auwiliary Tables, such as for heating limits, weights of insulation, power reductions, com- 
posite wires of large section, weights and resistances, wire gauges, etc. 


Convenient Size for the Pocket. Cloth. Price, $i. 


bein of the UNIVERSAL WIRING COMPUTER will 
be sent to an aD. address in the world, POSTAGE 





rT 


't. 
CO Ln di 





93 LIBERTY STREET, 


; NEW YORK. PREP on receipt of the price, $1. 
188 DEVONSHIRE ST., BOSTON, ADDRESS THE PUBLISHERS, 
ELECTRICAL PUMPS FOR MINES, ETC., A SPECIALTY ! THE W. J. JOHNSTON COMPANY, Limited, 


t@ SEND FOR SPECIAL CIRCULAR. TIMES BUILDING, NEW YORK. 





It is the equivalent of a complete set of tables for all practical cases, with the advantage over - 
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ENGINE 


B AL COMPANY, 


vow’ ENGINE ime 
CUT-OFF ; fl 
With New Improvements, Unequaled Regulation, Highest 7 a 


Economy, Durability, Smooth and Quiet Running. 


The Best Engine for Electric Lighting 
and Electric Railways. 





ZS 
a 





SIMPLE. 
CROSS COMPOUND. 


TRIPLE EXPANSION. 
TANDEM COMPOUND. 





NEW YORK OFFICE, Room 2, 18 Cortlandt Street. 
CHICAGO OFFICE, Room 506, ** The Rookery.” 


J. H. HOUGHTON, 201 Cage St., Boston, Mass. 
J. W. PARKER & CO., 38 South 4th St., Philadelphia, Pa. 
a CROOK, HORNER & GO., Baltimore, Md. : 
SMITH-COURTNEY CO., 1419 Main St., Richmond, Va. 

ih L. M. RUMSEY MFG. CO., Mach. Dept., St. Louis, Mo. 
F. R. DRAVO & CO., Lewis Block, Pittsburgh, Pa. f 
COOLEY & VATER, 224 Washington Ave., 5., Minneapolis, Minn. 
RISDON IRON WORKS, San Francisco, Cal. _ 
NORTHWESTERN SUPPLY CO., Tacoma, Wash. 
E. G. GILBERT, Atchison, Kan. 





SIOUX CITY ENGINE WORKS 


Builders of High Grade 
Corliss Engines, 
Giddings’ Automatics. 


SIMPLE, COMPOUND, AND CONDENSING. 
Complete Plants Furnished. 
Works: SIOUX CITY, IOWA. 
BRANCH OFFICE: 
48 South Canal Street, CHICAGO, ILL. 






All Sizes, 2 h. p. to 50 h. p. 


STEADY, 
SURE 


To prove our claim we 
invite you to call at our 
warerooms and see our Engines in operation. If you can- 


not spare the time, send for Catalogue No. 2. 


15 DEY STREET, 


THE ROLLASOW GAS ENGINE. 


AND CHEAP. 


® | test in competition with t 





BY OTTO GAS ENGINES 
AND PRODUCER GAS. 


LARGE SAVING IN FUE 


? 1-2 Lbs. Anthracite COAL, Per Horse Power, 
Per Hour GUARANTEED. 


SIZES: 50 H. P. AND UPWARD. 


We will contract to furnish Incandescent or Arc 
Electric Light Plants with ‘* OTTO’ Engines, 
guaranteeing results. 


OTTO GAS ENGINE WORKS, waisuc®.., 


LADELPHIA. 


151 Monroe St., 
CHICAGO. 





18 Vesey St., 
NEW YORK: 





90 PER CENT. SAVED IN YOUR OIL ACCOUNT. 


“Ideal” Steam Oil Refiner, 


Saves an Oil Tank, Saves money in costly repairs and time. 
Is the only Refiner of Waste Oil now on the market, 30 days’ 
free trial, If not satisfactory return at our ex- 
pense, Send for prices, and state the amount 
of vil to be refined each 24 hours. 


PITTSBURGH, March 24, 1892. 








Pourtry O1L FILTER MFG. Co.: 

DEAR Stes: In answer to your inquiry as to the working ef your 
“Tdeal Oil Refiner,’’ | am Pe to inform you, after giving it 30 days 

e Perfection Oil Purifier of New York. I 

have decided to adopt your “Ideal Purifier” in both our Electric and 
Cable plants. I think it the best and easiest Purifier to take care of, 
having tried three others. . FITZGERALD, 
hief Engineer Citizens’ Traction Co., 
Late of Robert Wetherell & Co., Chester, Pa. 





The Surest and Safest Oil Purifier and Reclaimer of Waste Oil - 
in the world, Does not contain any filtering material of any e } 
description to be renewed. Manufactured by the ee 


PURITY OIL FILTER MFG. CO., 


No. 901 Water St., Pittsburgh Pa. 


G 
PATENT PENDING. 








NRW VOoRK 
PREPAID, on receipt of price. Catalogue of Electrical Books free. 


BOOKS Address THE W. J. JOHNSTON CO., Ltd., 
Times Building, N. Y. 
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LECTRIC LIGHT 
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111 LIBERTY STREET, NEW YORK 
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High Pressure Boilers for Electric Light and Power Plants. 


Do not buy without correspo 


Cambridgeport, Mass. 


on electrical subjects mailed to any address in the world, POSTAGE | 


~~ PLANTS. 








HUNTER’S 


st Friction Pulleys and Clutches Patent Friction Clutch Cut-off Coupling 


For CONNECTING and DISCONNECTING oS Py, 
lines of SHAFTING, WATER-WHEELS, AG f 
STEAM ENGINES or other Machinery , 
without SLACKING 
speed of motive power. 


FRICTION CLUTCH PULLEYS 


STARTING and STOP-G 
PING machinery with- 
out 


SHOCK or JAR. 


JAMES HUNTER & SON, 


North Adams, Mass. 






A COMPLETE LINE OF 


Power Transmission i 
MACHINERY Id ia 





——AND— 


APPLIANCES. 





EQUIPMENT FOR 


ELECTRIC LIGHT 


—AND— 


| Street Railway Stations 
A SPECIALTY, ti 


“ EGLIPSE” GLUTGH WORKS. 


Chicago Office,G3 So. Canal St. BELOIT, Wis, 
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aon partes, bathace, Cable, (AUTOMATIC MACHINE TOOLS. 


Speaking Tube, Battery, Patterson Cable, 
Gear Cutters, WRITE TO Lathes, 


Shapers, GOULD &* BBERHARDT Planers, 


Electric Light Apparatus, Arc and Incandescent;|| “prit Presses. 7% "3.Nsw Jersey Raiirond Ave. een pai 


! American District Telegraph Apparatus, nn 
Telegraph Instruments, Testing Instruments; PORCELAIN . J[NSULATORS. 


PORCELAIN INSULATORS. 
and Other Electrical Appliances. PORCELAIN INSULATORS. 


seas Ses PORCELAIN . JNSULATORS. 
ee IMPERIAL ELECTRIC CO., 1218-1220 Filbert St., Philadelphia. 


CAMERON STEAM PUMP. 


WESTERN ELECTRIC COMPANY, GR | a comrser 


CHICAGO : NEW YORK: DURABLE. 
227 South Clinton St. _ Cor. Thames and Greenwich Sts. _— ie NO OUTSIDE VALVE GEAR. 


Insulated Wires, Line Supplies, Tools, 





ADAPTED FOR ALL PURPOSES. 


eee 


SELLING AGENTS: , en = For illustrated catalogue addrese 


AMES, EBERT & CO., St. Paul, Minn. wwe 
STANDARD ELECTRICAL WORKS, Cincinnati, 0. \ eas The A. S. Cameron Steam Pump Works, 


MOUNTAIN ELECTRIC CO., Denver, Colo.) —<———$== = Foot of East 28d St., New York. 








NEW HLECTRICAL BOOKS 


are all included in our latest catalogue, which will be mailed, free, to any address in the world 
upon application. Address the W. J. JOHNSTON CO., Ld., Publishers, 167-176 Times 
Building, New York. 


Srey ere a ees eee ae erp Sa ee TS ee GE Se re eee ee . 
aa eT eS). hee Stan Meee Mad ee kr kek A ee MS a oe 
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"The Gaigraph Typewriter Stands a the Head.” -& umes WATER WHEELS 


* 110 Styles and Sizes. Upright and Horizontal. 


E. j 
THE SANORITE TOR TELAGRAPH SERMIOE. | 30 YEARS CONTINUOUS BUSINESS 


GO. L. FIELDER, Esq., Manager American Writing Machine Co., 237 Broadway, New York: tm - 4 affords every facility for adapting them to all situations, 


Dear Ste: [ take pleasure in saying, in reply te your favor of the 28th inst., that we have in use . 
in this office a sumer of Caligraphs with which we make from twenty to thirty copies on manifold oy ELECTRIC, MININC, IRRICATINGC AND MANUFACTURING 


i 
teenie ahr alice s case. pave Ueeasded ee oiclag oer tee Case ee eres est power: with sumailese quantity of water. aC full and part pales: inauring say 
y the news editors, who, almost to a man, have discarded the stylus for the Caligraph in the ordi- ee ounhlens eens i : a 28 ; 
y motion. Successfully operating under heads of 2 to 400 
nary manifolding work of the office. Very respectfully, F.N. BASSETR, stern Manager = feet. Write us for fine pamphlet and state vine wena 


THE AMERICAN WRITING MACHINE CO., 237 Broadway, New York.| % Te JAMES LEFFEL & 00,,ssoticenry sv., new vorn erry. 


|MPROVED SUCCESS TURBINE. @ #|NEW ENGLAND BUTT CO., 


On Vertical or Horizontal Shafts. ' 
Especially adapted for driving Electric Light Machinery, For ‘ ‘ 
Strength, urability and High Efficiency atall stages of gate it PROVIDENCE, R. . U. § A. 
has no equal. Cut Gears and Machinery for transmitting heavy 

power a specialty. Send for Catalogue. 


s. MORGAN SM ITH, York, Pa., U.S. A. fn ih i l \ , MANUFACTURERS OF 


payee ld Kee —Srvliding Machinery 


FOR COVERING 


FIRST AMERICAN BOOK ON ELECTRIC MOTORS. Toi | TELEGRAPH, 
so: ae 4 TELEPHONE 


THE ELECTRIC MOTOR] | M/7jinwg | siaeile in 


WIRE. 
AND ITS APPLICATIONS. 
LARGE SINGLE AND DOUBLE 


By T. C. M : and Jos. WETZLER. : | 
y ARTIN an O08. : BRAI DERS, 


With an Appendix on the Development of the Electric Motor since 1888. 


By Dr. Lovuts BELL. 


H. N. FENNER, Treas. and Gen’l Mgr. 


FOR 
COVERING 


This is the first American Book on Electric Motors,and the only one in any language dealing exclu- ed ht | £ ' : CABLES 
sively and fully with the modern Electric Motor in all its various practical applications. f i S 


CONTPBNTS. SINGLE, 


PA 
Chapter i. Elementary Considerations Chapter ix. The Industrial Application of DOUBLE 
, ii. Early Motors and Experiments Electric Motors in America... 125 a AND 
in Europe . Electric Motors in Marine and . ? 
iii, Early Motors and Experiments ‘ Aérial Navigation = f x : oF TRIPLE 
in America : Ipherage ; y ie WINDERS. 


IMPROVED 
and Tramway in Euro 


152 
196 
vi. The Modern “Flectric Raliway « tes a SIX SPINDLE 
and Street Car LineinAmerica 61 ss y' — 3 FLYER 
+4 = 
279 


iv, 


wer 
v. The Modern Electric Railway 


vii. The of eporege s 
with Electric * xvi. Thermo-Magnetic Motors........ WINDER FOR 
8. 99 Appendix. The Development of the Electric aw 


Street R: 
viii. The Industrial Application of Motor since 1888... :ssveeeeees 
Electric Motors i Rerepe.... 114 
$15 Pages. 353 Kllustrations. Price, $3.00. 


THE W. J. JOHNSTON COMPANY, Ld., Times Building,,New Yerk. 
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THE SCHUYLER > tino Pon oe! are. ST EEL AND IRON shaver sas 
POLES —— 

ee BRACKETS 
FOR ELECTRIC RAILWAYS 


ICHTING sTRIC 


ree THK eee ane FEATURES ee ne Albany ae ant other cies. 




























PRICES AND OTHER INFORMATION FURNISHED | 
ON APPLICATION TO ; 


WALWORTH 
MFG. CO., 





16 OLIVER STREET, BOSTON, MASS. 


"Pole Works at Pittsburgh, Pa. 





instantaneous and Automatic Regulation. 
Self-Lubricating Boxes. 





Ventilated Armature, proof against a burn-out. 
A Pure White, Steady Light. 











HXTRA STRONG FP 


The Schuyler Flectric Co. Seti. ghar ae FElR Eee ‘ee sare 
{Poles of Standard ‘Thickness Pine ft for Blbctric Lighting. 


MIDDLETOWN, CONN, For. either Are or Incandescent Lamps. 


The Indiana Rubber & Insulated Wire Co., 


THE ONLY MANUFACTURERS OF 





Paranite Insulated Wires and Gables, 


FOR AERIAL, SUBMARINE AND UNDERGROUND USE, 


Cifice, 242 Madison Street, “Chicume: Factory, Jonesboro, Ind. 
{ ELECTRIC APPLIANCE CO., Chicago. 


INDESTRUCTIBLE STORAGE BATTERY. | HYDRAULIC Pi PRESSES 


THE NEW D LY Pre. | 
PRESSES, VALVES, FITTINGS, DIES, ETO. 


Absolutely Indestructible Storage Cell. 
Send two cent stamp for Circular and new Price List Hydraulic Lifting Jacks, Polishing Machinery, 


GIBSON ELECTRIC CO; 
THe McCreary 


Electrical Specialty Co,, 


Manufacturers of Patented Specialties. 





AGENTS : 














S 4 ee mae f sia ae i cine ae 
¢ ~ Sh wea . Nie 4 a r oe Th The * 
> Sen ‘a si ee ae ae eae ek oe eer aa in Pe ak ES SEE cae 
Lie i 3 " Hin Beige gon es sia oo i age cael ee aden Rigas gat « 
sot tes C2) ha atte eS Gi eee te ot sla Patt ai eS oo ie oS ke ATG) Pik ead a iN fos oR 


NEW SPECIAL 


PORTABLE FLEXIBLE ARM 


With Aluminium Half Shades. 
WRITE FOR’ PRICES AND CATALOGUE, 


136 Liberty Street, New York, 





2 LIBERTY STREET, NEW YORK, N. Y. 








SPECIALTY No, 20. 


—» Incandescent Lamp Sockets, 









ANY SYSTEM. 


ALL PORCELAIN INSULATION. 


LOOK AT THESE PRICES. 


key Sockets, 20 cents. DIsSCcovn sys. 

Keyless Sockets, lis és 100 Lots, 10 per cent. 

Key Freceptacices, 22 - 500 * 20 

Eeyieauas Receptacies. 20 ~ 5 per cent. discount, cash with order. 
GOODS GUARANTEED, SAMPLE ON RECEIPT OF 20 CENTS. 






Direct, New York. 


la 


HUNT ENGINEERING GO., 126 Liberty 


fi 


la 
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THE ARMINGTON & SIMS AUTOMATIC CUT-OFF ENGINE. | 


FOR ALL PURPOSES WHERE POWER 1s REQUIRED. 


AGENTS : Jarvis Engineering Co. 61 Oliver Street, Boston, Mase.; Ps rag ena St. 
ge Co., Kansas Cit 0.; Pond g on nang 
Enginegrine iecaell ait. siz The The Hollenden, Cleveland: 0.7. F, oe oontnnge ats iia bat Cit ‘ngingerig Coy Seaitl Balt 


re a ee Denver, Cola; es Pe oS ace Monreal, Canada; ee le China and Corea; 1 
che England; Societe Alsa- 
len, France, 
“SBE RAAT | 


“MASON REGULATOR CO., BOSTON, [OMBINATION. 


ERR "Canadian Lacon ve and Eng eer & Co., 
is on every steam regulating valve that.you byy; then-you get the pies Bryant D. P- Switches, 
oo 













































—— — Paiste S. Pp. Switches, 
Mcintosh & Seymour . Bryant Sockets, 

“STANDARD K. W. Rosettes, 
COMPOUND ENGINE.) K. W Main and Branch Blocks, 
Tandem, Self-contained. China Switches, 

Direct Belting to Main sanied Branch Blocks, and 
Dynamos and Generators. Fixtures, Cut-Outs, Etc. 


A SAVING sae 
of forty per cent in fuel. 


er _McINTOSH, SEYMOUR & CO,; AUBURN, N. y|2-RYANT ELECTRIC CoMPANy. 
ae FACTORY : BRIDGEPORT, CONN: 
SPECIAL Heavy Engines for Electric Railway Service. CHICAGO:.No. 1522 MONADNOCK BLOCK. 





Haptic Conn. 





sgewel Belting Co., 





~ 


THE ALUMINIUM CARBON COMPANY, 


Wianufacturers of Garbons of Long Life, Low Resistance and White, Steady Light. 


BEFORE CLOSING CONTRACTS FOR A SUPPLY WRITE US FOR SAMPLES AND PRICES. ADDRESS ALL COMMUNICATIONS TO 


LANCASTER, Eee Se 


















“THE: -WILMOT ‘& HOBBS MEG. 20. 


Cer 





Iso manufecturers of the Standard Hydraulic 
Steam and Belt Elevators. 


OTIS BROTHERS & CO., 
38 PARK ROW, - > NEW YORK. 





“GROERS FILLED PROMPTLY FROM STOCK BRIDGEPORT CONN. 


ALL THE LEADING ELECTRICAL SUPPLY HOUSES AND JOBBERS carrya 
“Gearge stock of these celebrated Gongs, They have been on the market several years and 
mover failed to give satisfaction,’ INSIST ON YOUR JOBBER FURNISHING these 
-Gonga; and if he cannot, write to us for samples and prices, stating sizes and quan- 


‘ay eens ae Se ADDRESS NEAREST OFFICE. 


WESTON ENGINES. jes 
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HIGH PRESSURE. BOILERS. 
™) Gomplete Power Plants. 





f ESTIMATES AND DRAWINGS SUBMITTED, : 
ny WESTON ENGINE Co.,| t # 
VW Panta Fos, "- Vo a cases etl mie Py ee 4 os 
Sara : I Sis oy 





JULIAN SOHOLL & 00., 126 Liberty St, New York, N. Y, pe 7 Ae 
GEO. D, HOFFMAN, 82 Lake &t.; Ohicago, tl, ‘ a Si ie IER it 
at) ra 


© Bi S .j OP ©# x Murnane i ad Sus er aR EO A EI 


» Awarded the GRAND PRIZE at lL 
HIGH INSUL ATI ONS warded the at Late Paris Exposition. 


ee SOLD BY——. 


a ae CHARLES H. DAVIS, C. E, 


WILL & FINCK, San Francisco. 
INTERNATIONAL TRADING & ELECTRIC CO., New York, CONSULTING AND SUPERVISING 

















aa. ELECTRICAL AND MECHANICAL ENGINEER, 
FACTORY, 426-430 EAST 25th STREET, NEW YORK. 120 BROADWAY, NEW YORK. 






HENRY A. REED, Manager. 308 WALNUT STREET, PHILADELPHIA. 





© Write for “Facts and Figures” Interesting to Electric Railroad Men. 
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